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How Can Aero Mapping 
Serve YOU? 











On large scale projects—you can save 
time, money and manpower by call- 
ing in Agro Service. Our experienced 
organization has the engineering and 
mapping personnel to carry the largest 
survey through smoothly—start to 
finish. No need to hire extra staff 
engineers for short term work! 


AERO crews operate our own fleet of 
more than 30 planes. Skilled Azro 
map makers, with modern stereo- 
plotting equipment, speed delivery of 
accurate topographic maps. The cost: 
many times lower than ground methods. 


Send for free brochure: ‘‘Mapping for 
Tomorrow's World.’’ Let us show 
you how Agro can help with your 
mapping problem. 
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Oldest Flying Corporation in the World 


Offices in Tulsa, Duluth, Salt Lake City, Ottawa 
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NOW! 


GLADDING 
GLASGOW 


Plumb bob cord 
on a plastic target 
|) BRAIDED BEST QUALITY LINEN ( 

















MINIMUM STRETCH 


GLASGOW BRAIDED LINEN PLUMB BOB CORD 


Put-Up: 20-25 yard winders to the box. 
Available with or without Gladding Target Winders. 
Colors: Natural linen or Orange Red. 


BRAIDED NYLON PLUMB BOB CORD 


Put-Up: 20-25 yard winders to the box. 
Available with or without Gladding Target Winders 
Colors: White, Black, or Orange Red. 


USE OF TARGET 





. String on plumb bob cord for ease in sighting. 


. Hold flashlight behind target for night sighting. 


1 
2 
3. Tack on stake or tree for reference point. 
4. Provide permanent reference as plastic target impervious to elements. 
5 


. Low cost permits use and abandonment. No need for the long hike 
to retrieve it. 


6. Target winders only 25 cents more than non-target winders. 


B.F. GLADDING & CO., INC. * souUTH OTSELIC, NEW YORK 





IG SURVEYING AND MAPPING 


The largest HIGHWAY PROGRAM 


requires.modern planning and working 
methods. Photogrammetric instruments and 
procedures guarantee speed and precision 
in final road location and volume measu- 
rements. Independent of weather conditions! 
Limited number of field crews! 


all times 














Find out yourself about the instruments that have already 
solved such problems! 

For the flying mission: 

RMK 21/18 Aerial Survey Camera and 2 x RMK 21/18 
Convergent Camera with f/4 Zeiss Topar Lens 8'/, ° 
negative size 7" x 7”. 

RMK 15/23 Wide- ‘Angle a with £/5.6 Zeiss Pleogon 
Lens 6", negative size 9" : 

For road location and dinlinii determinations: 


C 8 Stereoplanigraph with built-in coordinate printing 
counter 


‘ 


For planning and interpretation: 
Stereoscopes, Stereotope, SEG V Rectifier 


Write today for detailed literature! 


ZEISS-AEROTOPOGRAPH -MUNICH __[Agrororo 


Minchen 27 / Western Germany / IsmaningerStr. 57 


Sole Agents for U.S.A.:.TRANSMARES CORPORATION, 15 William Street, New York 5, N.Y. 
me 2304 Wilson Boulevard, Arlington, Virginia 













A thick copper 
covering pre- 
vents corrosion, 
while the steel 


inseparable. 
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Non-Rusting 


SURVEY 


0 MARKERS 


At little cost, Copperweld* Survey 
Markers protect the investment of the 
original survey. They can’t rust or rot, and 
they’re simple to install—won’t splinter 
or break. The bronze head can be readily 
center punched for precise reference. 
Want more details on this economical 
method for identifying survey points per- 
manently? Write for Bulletin No. 144. 


Standard length is 3 feet—other sizes made 
to order. Packed 10 markers to a carton. 


COPPERWELD STEEL COMPANY 


WIRE AND CABLE DIVISION « 


Glassport, Pa. 


For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, Wew York 
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Automatically 
"idle" the front drive 
in 2-wheel drive 


SAVE GEARS, TIRES, GAS! 


Warn Hubs make your 4-wheel drive more useful than 
ever, because they make it into a “free-wheeling” 
2-wheel drive, as well as a 4-wheel drive! Use it either 
way—automatically—as you shift! With Warn Lock- 
O-matics it always free-wheels in 2 w.d., always en- 
gages in 4 w.d., forward or reverse, as you shift. You 
automatically reduce front end wear, engine load, 
tire wear in 2 w.d.—there is no drag, gear whine, 
shimmy. Ask your 4-wheel drive dealer for a free 
demonstration of Warn Lock-O-matic or Locking 
(manual) Hubs today, or write. Models for all 4- 
wheel drives to 114 tons. 


Patented 


SELECTIVE DRIVE 


WARN MFG CO., Riverton Box 6064-SM3, Seattle 88, Wash. 
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Try this short cut to better maps 
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FREE 
test samples 


Send now for free test 
samples, price list and 
illustration of type 
styles. 








Photo © H. M. Gousha Co. 


Have names, numerals, symbols, small cartographic details 
prepared to your specifications on Monsen Trans-Adhesive® 
Impressions. They're printed on transparent acetate, backed 
with pressure sensitive adhesive. All you do is place a 
name or symbol in position, burnish it down and it sticks 
tight... yet it's removable when necessary. 

Sound simple? It is. And...the results are sharp as a tack, 
Every detail is crisp...perfect camera copy. 


TWO STYLES Monsen Regular Trans-Adhesive Impressions 
are for maps and charts which will be photographed or used as is. 


Monsen H-R Heat Resisting Trans-Adhesive Impressions are used 
where the original will be reproduced by a Bruning, Ozalid 
or blueprinting machine. 


en 


} 


typographers, inc. 


Chicago 11—22 East Illinois Street 
Los Angeles 15—928 South Figueroa Street 
Washington 5, D. C.—806 Fifteenth St., N.W. 
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Field party on survey for proposed Can- 






yon Dam on Texas’ Guadalupe River. 


W&T SURVEYING ALTIMETERS 
SPEED HYDROLOGIC STUDY 
TYPE FA-176 OF RESERVOIR BASIN 


A ground-water and geologic survey, involving water table iso- 
grams for 400 square miles adjoining the proposed Canyon Dam 
Reservoir on Texas’ Guadalupe River, recently was completed 
in 35 days. Despite difficult terrain and maximum relief of 1000 
feet, over three hundred spot elevations were taken during this 
period. The speed with which this work was done is attributed 
to the use of the two-base method of altimetry employing three 
Wallace & Tiernan Type FA-176 Surveying Altimeters. 


Technical data on the FA-176 Altimeter include: Range — any interval 
of 2000’ up to max. limit of 5000’; Accuracy — 2.0’; Sensitivity — 0.5’; 
Scale Length — 20”; Dial Size — 812” dia. 


For details on FA-176, send for Bulletin No. TP-7-A 


WALLACE & TIERNAN INCORPORATED 





2S MAIN STREET, BELLEVILLE 9, NEW JERSEY 


In Canada, Wallace & Tiernan, Ltd. — Toronto A-117 





12 SURVEYING AND MAPPING SL 


A 


OTTICD MECCANICA ITALIANA 
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THE ANSWER BOOK TO 
Photogrammetric Equipment Problems 





PRECISION INSTRUMENTATION FOR 
Aerial photography ¢ Aerotriangulation *« Map 
compilation « Highwaysurveys ¢ cadastral surveys e 
Guided missile and ballistic trajectory surveys « 
Analytical photogrammetry -« Rectification e 


Diapositive reproduction ¢ Special devices. 





Your inquiries are requested 


General Agent for the United States and Canada 





OMI CORPORATION OF AMERICA 
TECHNICAL SALES and DISPLAY OFFICES FINANCIAL OFFICES 
512 North Pitt Street, Alexandria, Virginia 286 Fifth Avenue, New York |, N. Y. 


OTTICO MECCANICA ITALIANA Roma - Via Della Vazca Navale 8! e rilevamenti aerofotogrammetrici s.p.a 
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SURVEY MARKING 
and IDENTIFICATION 










EQUIPMENT 
Bathey Surveyor Stakes SPECIAL — 
and Identification Caps CAP» 


Offer These Advantages: 


™ A permanent marker. 

® Professional advertising. 

® Minimum bulk for storing or carrying. 
™ Dip needle response. 

® Positive identification. 





™ Ideal for hard ground. 
™ Five stake lengths: 3”, 18”, 24”, 48”. 
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STANDARD IDENTIFICATION 
CAPS AVAILABLE 


BENCH MARK 


Magi 





HEAD 
24" Diam. 
Ya" Thick 


Permanent solid brass property 
markers remain tamper proof when 
set in concrete. Stamped to your 
specifications. 





Write for Prices and Complete Information 


B-1 A Michigan Corporation Whose Officers Are Members of The American Congress on Surveying and Mapping 





BATHEY MANUFACTURING COMPANY 


100 SOUTH MILL ST. PLYMOUTH, MICH. 
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ROBERT A. CUMMINGS, JR. & ASSOCIATES 


AERIAL MAPPING SURVEYS 


300 SIXTH AVENUE 
PITTSBURGH 22, PA. 








Assures railroad survey accuracy...with 


Plans for a new section of railroad 
required detailed topographic maps 
of a 13-mile stretch of irregular ter- 
rain. Cost and time were important + 

factors; accuracy to 5’ contours was | Ba Tt4) & yn 
essential. Using B&L Multiplex 
equipment, the Cummings organiza- 


tion provided the necessary data 

quickly ... at a lower cost than was PH O10 G RAM M ‘al R I( 
possible by any other method ... to 

the client’s complete satisfaction. FQU | PM F NT 





WRITE for Catalog 


F-301. Complete infor- 
mation on the world’s 
finest photogrammet- 
ric equipment, includ- 
ing Multiplex, Auto- 
focus Rectifier, Twin- 
plex, and Balplex. 
Bausch & Lomb Opti- 
cal Co., 37715 St. Paul 
St., Rochester 2, N. Y. 
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Meets all your requirements for 


modern standard surveying practice .. . 


somone SIRVEYING 


By CHARLES B. BREED, Professor of Civil Engineering, The Massachusetts Institute of 
Techno!logy 


A familiar old friend, newly revised and brought up to the minute, to include all 
the essentials of current surveying practice. You will find this compact, pocket-size 
classic admirably suited to help you solve the changing problems that arise in con- 
nection with engineering construction. It emphasizes principles and the use of 
surveying instruments, and thoroughly covers field and office practices in land 
surveys, in leveling, and topographical survey. 


A few of the SECOND EDITION features: 


The chapter on Aerial Surveying and Photogrammetry has been completely rewritten to include 
latest practice. 


— New illustrations added on optical transits of European design. 
— Self-leveling level and tilting levels with optical reading systems described. 
— Astronomical data and illustrative problems brought up to date. 


— Additions made to treatment of circular curves. New table added giving radii and their 
logarithms for difterent degrees of curve by both arc and chord definitions. 


— Calculating machines for surveying computations. 


1957 564 pages $5.50 


Mail this coupon for 10-day ON-APPROVAL copy 


' 1560 VEARS 


| 
| JOHN WILEY & SONS, Inc. SM-37 
1 440 Fourth Ave., New York 16, N. Y. 





OF PUBLISHING 
Please send me a copy of Breed’s SURVEYING to read and 
j cxamine ON APPROVAL. Within 10 days I will return tl he | 


| book and owe nothirg, or I will remit $5.50, plus postage 
| Name is re | 

Address ** l 
City Zone State | 


which case we pay the postage. Same return privilege, of course 


Ic 1SAVE POSTAGE! Check here if you ENCLOSE payment, in 
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The Project: Widening 22 mile stretch of Turnpike, 
including 19 structures. 


Contractor: Reid Contracting Co., Woodbridge, N. J. 


Harry Christie, Chief Engineer at Reid 
Contracting Co., is an engineer who isn’t 
averse to cutting costs provided it 
doesn’t mean cutting corners. That’s why 
he equipped his three surveying crews 
with the budget-priced Berger Polara. Its 
519" horizontal circle, reading to one 
minute, and resolving power of four sec- 
onds, provided the right combination for 
the job at hand—just as other Turnpike 
jobs called for Berger’s more critically 
precise 614” Engineers’ Transit. 

Polara was put right to work, setting 
bearing lines on piers and abutments, 
setting anchor bolts to 44”, lining up cul- 
verts and setting grades. Typical com- 


THE BEST IN 


Berger 644" Engineers’ Trausit 
first in engineering 
first with engineers. 
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En HERSEY TURNPIKE "takes the meneere 


Photo courtesy New Jersey 
Turnpike Authority 





ments of the crews: “‘Clearest optics we’ve 
ever seen.”’ “Excellent controls—almost 
impossible to make a mistake.” “Rugged 
and dependable.” 

*fIn widening the structures,”’ said 
Harry Christie, “we found we couldn’t 
rely on the old plans to match the line of 
abutment. This meant “feeling out” every 
inch of the way with our Polaras. And 
every time we swung a steel section into 
position and saw how nicely it fit, we 
knew we had a mighty good transit.” 

Put yourself behind a Polara—as so 
many contractors are doing. See how this 
instrument fills your need for an all- 
around utility transit at a budget price. 
Send for the complete details today. 


C. L. Berger & Sons, Inc., 43 Williams St., Boston 19 


BERGER 


ENGINEERING AND SURVEYING INSTRUMENTS ... SINCE 1871 
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Federal Mapping In Switzerland 


By JANUSZ J. KLAWE 


LECTURER IN CARTOGRAPHY, UNIVERSITY OF EDINBURGH, SCOTLAND 


O NE WHO COMES to Switzerland for 


the first time, is greatly impressed, 
not only by the beauty of the countryside, 
but also by the cleanliness and beauty of 
the man-made additions to a landscape 
which is naturally endowed 
beauty and splendor. 


with great 
When the visitor is 
also an amateur in cartography, he is likely 
to be tempted by the idea of finding out if, 
and how, these national characteristics are 
reflected in Swiss mapping. He can find 
ample scope for his investigations in Wab- 
bern-Bern, a suburb of the Swiss capital, 
and the site of the Federal Topographic 
Service (better known by its German title 
of Landestopographie). A visit to this in- 
stitution leaves one in no doubt that the 
Swiss national characteristics of cleanliness 
and love of beauty, which prevail in other 
aspects of Swiss life, are present also in the 
field of mapping. The buildings of the 
Landestopographie are fifteen years old and 
are modern in style. The cleanliness is strik- 
ing both inside and outside; the offices do 
not have the slightest suggestion of the drab- 
ness which, unfortunately, characterizes 
offices all over the 
The whiteness of the walls provides 
a beautiful background for oil and water- 
colour paintings which, for the most part, 
are the work of the employees of the offices. 
Beauty is also present in the abundance of 
potted plants. (See Figure 1.) All of these 
features create in the offices an atmosphere 
of cleanliness and beauty which is pleasantly 
It is thus to be 
expected that the maps produced in these 
surroundings will bear the same character- 


many governmental 


world. 


surprising to most visitors. 


All photographs are used by kind permission 
of the Swiss Federal Topographic Service. 

The author wishes to thank Dr. Bertschman, 
Director of the Swiss Federal Topographic Serv- 
ice and Dr. D. Chervet, Chief of the Technical 
Service in the same organization, the former for 
permission to publish this article and the latter 
for his generous help in showing the premises and 
techniques of the Landestopographie. 


istics. Indeed, the Swiss map makers do 
not lose their opportunity of presenting their 
country, which lends itself to showroom car- 
tography, in maps of great beauty. 





FiGuRE 1. 


One of the drafting offices in the 
Swiss Federal Topographic Service. 


PREPARATION OF THE MANUSCRIPT 

Until recently, in Switzerland, the survey- 
ing of the mountains was done by terrestrial 
photogrammetry (See Figure 2.) 
aerial photogrammetry (See Figure 3.) was 
used for 


while 
flatter areas. Today, howeve1 
aerial photogrammetric instruments only 
are being used since the old stereocompara- 
tor for terrestrial photos was given to the 
university for training purposes. 

The preparation of the tianuscript is 
very interesting from the point of view of 
organization; it presents a good working 
example of successful cooperation between 
government and private enterprise. In most 
cases the preparation of the manuscript is 
made by private surveyors, of whom there 
are a good number in Switzerland, well- 
equipped with modern photogrammetric in- 
struments. Thus the preparation of the 
manuscript is almost completely decentral- 








Figure 2. 


ized. The work is remunerated on the basis 
of a fixed price per acre. 

The private surveyor, under contract, re- 
ceives the aerial photographs from the gov- 
ernment. These are usually taken at a scale 
of 1:17,000. The plotting is done on alu- 
minum-reinforced paper and the plots are 
prepared at a scale of 1: 5,000 or 1: 10,000. 
When the surveyor has completed and inked 
the manuscript, he returns it to the Landes- 
topographie. The pin-point checking is 
then done by the Federal surveyors and 
topographers. The checked manuscripts 
are photographically reduced to the scale 
of 1:10,000 and assembled into proper map 
quadrangles. A paper copy of the assem- 
bled quadrangle is then taken into the field 
by the Federal topographers for road classi- 
cation, forest cover determination, cultural 
information, and general checking. All in- 
formation to be omitted from the final 
1: 25,000-scale edition of the map is marked 
in yellow. 

There are some areas where the photo- 
grammetric plotting is done entirely by the 
Federal office. In these cases the A-5 photo- 
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Terrestrial photograph of the western face of the Matterhorn—elevation 4,482 meters. 


grammetric plotter is used for direct scrib- 
ing on glass. A paper contact copy is issued 
to the field men, to be edited in similar 
fashion to the above-described sheets. The 
direct scribing of the plot is done at a scale 
of 1: 10,000. 

The close cooperation between the private 
surveyors and the Federal institution has 
great advantages for both parties. The 
equipment and standard of work of the pri- 
vate surveyor are automatically brought to 
the high level of that of the Federal insti- 
tution. The Federal Government has the 
advantage of great flexibility in the produc- 
tion of maps without being obliged to em- 
ploy, continuously, large numbers of per- 
sonnel. The resulting work itself, of course, 
benefits from the fact that it is executed 
and checked by two different and inde- 
pendent groups of people. 


MAP REPRODUCTION 
For some years now we have been wit- 
nessing important changes in the field of 
map reproduction. The old method of 
drawing map originals on paper is gradually 
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Figure 3.- 
taken from the left side of this aerial photograph. 
tional, with north 


being replaced by the method called scrib- 
ing. (See Figure 4+.)' The origins of the 
scribing process, even the name “scribing” 
itself, are still being debated. 

Very briefly, the technique involves the 
use of a scribing tool in preparation of an 
artificial negative on a sheet of glass on 
plastic which is coated with a special emul- 
sion of nonactinic color. 

The beginnings of this method are not 
new. For instance, the French painter, 
Corot, produced some scribed pictures 
around 1854, copies of which are to be seen 
in the local museum in Bern. French car- 
tographers, we believe, used this method 

' See “Scribing Today,” by C. F. Fuechsel, 
SURVEYING AND Mappinc, July-September 1954, 
Vol. XIV, No. 3, pages 331-338. 


Aerial photograph of the Matterhorn. 
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— aa - 
The terrestrial photograph (Figure 2) was 
The orientation of this photograph is conven- 


at the top of it. 


about fifty or sixty years ago and then aban- 
doned it. 

At present, there are two distinct tenden- 
cies in map making. In America, there is 
an increased tendency to use plastic as the 
base, while in Bern there is a preference for 
glass. Each of these methods has, of course, 
its advantages and disadvantages; glass is 
generally agreed to afford greater ease in 
the actual scribing and greater dimensional 
stability; on the other hand it involves diffi- 
culties in handling which do not affect 
plastic. 

The coating used in the Landestopo- 
graphie is one which they have developed 
themselves. It differs from other coatings 
in color, consistency, and scribing qualities 
and yields a line of superlative quality which 
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Figure 4.—Draftsman scribing map. 


can be magnified forty times without show- 
ing a sign of ruggedness. (See Figures 4a 
and 4b.) This special coating is used in 
scribing the Swiss Federal maps. 

The tools used in the new methods of 
map scribing are developing along similar 
line in all centers of mapmaking. How- 
ever, the Swiss have produced a swivel type 





of tool (See Figure 5.) which bears all the 
characteristics of Swiss finish and by com- 
parison with which some of the American 
tools appear somehow primitive. Other spe- 
cialized tools have been developed for specific 
uses; for example, the tool for dotting and 
the tool for drawing building symbols. It is 
interesting to note that similar solutions in 


Ficure 4+a.—90 x enlargement of lines scribed on glass. 
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Ficure 4b.—10 x enlargement of: copper engraving (left) and scribing on glass (right 


the development of the dotting tool have 
been found quite independently as far apart 
as Denver, Colorado, U.S.A., and Bern, 
Switzerland. (See Figure 6.) (These dot- 
ting tools are equipped with tiny electric 
motors). In addition to the basic tools. 
each draftsman has his own collection, de- 
pending on his individual ingenuity. 

Maps are generally printed in several 
colors, each color denoting a specified type 
of information; for instance, black may de- 
note buildings, railways, roads, boundaries, 
etc., blue may denote rivers, lakes, glaciers, 
etc.; brown—contours. A separate glass 
plate is scribed for each of the above colors. 
Each glass plate is coated with the Swiss 
scribing coating and bears the image of the 
map manuscript. The details to be printed 
in black are scribed on the first glass plate. 
This scribing plate is then printed on the 
second plate to be used for scribing of the 
blue details. This gives additional guid- 
ance for the scribing of the drainage (blue 

Similarly, before the third plate is scribed 


for the brown detail, it is overprinted with 
the black details from the first plate and the 
blue details from the second plate. 

There is no hand lettering on Swiss maps, 
and that represents a long-standing tradi- 
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Figure 5.—Swiss Universal Scribing Instrument 





left) and Swiss Rigid Scribing Instrument 
right 


tion. As early as the year 1776, A. G. 
Preuschen and W. Haas in Basel used type 
for the map of the canton of Basel. The 
technique today, however, is somewhat dif- 
ferent. The type is engraved on vinylite 
matrices, similar to those used in the Hadego 
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photocomposer. The names are assembled 
in the form of strips and photographed. 
Commonly used names and abbreviations 
are kept in the form of vinylite matrices. 
All names to appear on the map are assem- 
bled on one glass plate. This plate carries 
in blue the image of the scribed black, blue, 
and brown details, and in red the approxi- 
mate positions of names and also a grid of 
parallel lines at two-millimeter intervals. 
Then the photographed names are cut out 
from the film positives and affixed in their 
appropriate places with a special adhesive. 
After all names, irrespective of their final 
printing color, have been affixed, two sepa- 
rate masks on plastic sheets are prepared: 
one for the blue names (masking the blue 
names) and one for the brown contouw 
numbers (masking these numbers). Each 
plate is exposed twice for names of a par- 
ticular color. It is first given an exposure 
of normal duration without its mask. Then 
it is given a prolonged exposure with the 
mask protecting the names in the given 
color. This overexposure erases, therefore, 
the first normal exposure except for those 
parts protected by the mask. 

The mask for black names is obtained by 
contact printing from the two above masks. 
The metal plates are of zinc and are printed 
down from a positive transparency. 

It is interesting that the Swiss are using 
reversed italics for water features as is the 
custom in the Scandinavian countries and in 
Germany, Italy, Austria, and Russia. 

The problem of relief representation has 
been given particular attention in Switzer- 
land from early times, perhaps because of 
the fact that the Swiss landscape lends itself 
to interesting relief. On a recent visit to 
Bern the writer was privileged to see a relief 
map made in 1667 by Hans Conrad Gyger, 
“Karte des Kantons Zurich.” This map is 
on display in the cantonal building in Zurich 
and exhibits the same “modern” shading as 
is used today on the Swiss Federal Maps. 
Two colors are used in contrast for this 
method of relief representation, grey-blue 
for the areas in shade and yellow for the 
areas in light. 

The shading is drawn by an artist using 
india ink on paper (wash). This drawing 
is photographed through a screen. The 
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negative thus obtained (later referred to 
as the original screened negative) is used 
to obtain two positives, one of normal con- 
trast and one of high contrast. It is from 
these two ‘positives that the final aluminum 
plates are prepared for the printing of the 
steel-blue shading. However, while the 
main areas of the map affected by the steel- 
blue shading do not need to be revised 
over long periods, some provision must be 





Figure 6.—Swiss Dotting and Circling Scriber. 


made for frequent revisions of certain parts, 
such as roads and railway lines, which 
undergo almost constant improvement, re- 
location, and expansion. This is done in 
the form of a mask which eliminates the 
shading from such localities. It is this 
mask which is subject to regular revision. 
Thus the two final plates for the steel-blue 
shading are derived from the two positives 
and the mask shading roads and similar fea- 
tures. 

The second color is yellow. The plate 
for yellow is made from the _ original 
screened negative, used as a positive, to- 
gether with a mask (airbrushed on a sheet 
of plastic) which protects the parts of the 
map to be free from yellow (valleys in par- 
ticular 

Special symbols for rocks are prepared 
individually by artists, using their expert 
skills and judgment. 

PHOTOMECHANICAL EQUIPMENT 

There is no lack of originality in the 
equipment of the processing department. 
Almost each piece of equipment has been 
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Figure 7.—Reproduction camera, size 100x100 cm. In the background is the copyholder (180 » 
300 cm.) the position of which can be altered with the flick of a finger. 


designed specifically for its particular func- 
tion. Stainless steel is used generously in 
the darkroom and laboratory facilities and 
gives admirable service. When one consid- 
ers that these installations look like new 
after being in constant use for fifteen years 
one may conclude that stainless steel is the 
answer for processing equipment. 

There are many ingenious devices worthy 
of mention; as, for example, the large cam- 
eras designed by the Landestopographie and 
built by a well-known house in Bern. (Se¢ 
Figure 7.) The largest copy holders (180 > 
300 centimeters) can be placed in position 
with the flick of a finger. Another interest- 
ing item is the use of one vacuum pump and 
single reservoir to serve all vacuum frames, 
holders, etc. The entire processing and 
printing sections are air-conditioned, each 
having separate units so as to allow for dif- 
fering humidities in each section. It was 


also interesting to learn that the compen- 
sating rotating mask in front of the arc 
lights was designed at the Landestopo- 
graphie. 

There is, of course, a special section for 
aerial photography, and all the additional 
machinery of the offset premises. 

As an illustration of the high quality of 
the reproduction work, we shall mention the 
reduction of a large wall map of Switzer- 
land. This map, printed originally in seven 
colors, was reduced, each quarter separately, 
color by color; then printed down to one 
single plate per color and finally printed on 
a reduced scale in seven colors. It is im- 
possible to detect any of the joins or any 
instances of misregister. 

We can conclude this short description of 
Swiss mapping by stating that the beauty 
of their country is reflected in the Swiss 
maps. 


IT IS NOT TOO EARLY TO BEGIN PLANNING 
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Distance Measurements, 
One Million a Second 


By MILTON E. COMPTON 


BERG, HEDSTROM & CO., INC. 


OU MAY HAVE heard or read in the 

past five years of a revolutionary new 
device for direct measurement of distance. 
This instrument is called the GEO-DI- 
METER from GEOdetic-DIstance-METER. 
It is the result of 15 years of research in the 
electronic and optical fields. Distances are 
measured with the GEODIMETER (a regis- 
tered trade name, REG. U.S. PATENT OFFICE) 
by projecting a highly collimated, modulated 
light beam to a distant reflector. Light is 
reflected back to the instrument and, by 
special electronic techniques, a phase com- 
parison is made between the modulated 
light being projected and that being re- 
ceived. The measuring technique was con- 
ceived by a Swedish scientist, Dr. Erik Berg- 
strand, to obtain a better value of the fun- 
damental constant, the velocity of light. 
Measurements of this constant made with 
the larger and more precise version of the 
GEODIMETER have given what is presently 
universally accepted as the “best” known 
value. The AGA Company, one of Europe’s 
largest optical-electronic manufacturers, re- 
designed the earlier instrument into a fam- 
ily of distance measuring instruments of the 
highest precision known for practical meas- 
urements. The larger versions, the Model i 
and Model 2 GEopIMETERs are used in many 
countries for mapping programs as well as 
for other specialized scientific applications. 
The latest addition to this instrument fam- 
ily is the Model 3 GeopimeTer. 





WHY LIGHT IS USED 
Conventional radar measures range to a 
target by transmitting pulses of radio energy 
to the target and determines the time re- 
quired for the loop transmission path. Since 
electromagnetic propagation velocity is a 
Presented at the Sixteenth Annual Meeting of 


the American Congress on Surveying and Map- 
ping, Washington, D.C., March 19-21, 1956. 
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constant, time is readily converted to dis- 
tance. Radar measurements are accurate 
enough for the location of a ship or aircraft, 
but distance requirements for surveying and 
mapping demand far greater precision. For 
this reason the GEODIMETER uses light as the 
propagating agent. 

The use of light as the carrier permits a 
well defined light beam to be projected 
from the instrument to a distant reflector. 
This is of utmost importance since at all 
times the 
known. 


propagation path is 
Unlike radio or radar methods, 
there are ne multiple paths to combine in 
vector additions and cause phase interfer- 
ence resulting in anomalous observations. 
3eam confining is not possible at radio or 
radar frequencies. 


precisely 


For example, a radat 
system operating at 10,000 megacycles per 
second would require a dish antenna 10 
miles in diameter to have the same optical 
efficiency of the one-foot diameter Geropt- 
METER mirror. Hence, in radar methods, 
the signal strikes surrounding objects result- 
ing in measurements that are difficult to ra- 
tionalize into precise distances. 

Light is used in the GEopIMETER as the 
transporting agent. The measurement intel- 
ligence is superimposed on the light beam 
as very rapid sinusoidal flashes of intensity. 
The device that imposes this high frequency 
“blinking” on the steady output of a normal 
lamp is an electronic shutter and is called a 
Kerr cell. The Kerr-cell system, which is 
precisely controlled by a crystal oscillator, 
forms variations in intensity or “blinks” on 
the light and the optical system projects 
these light variations to a distant reflector of 
special design that returns the light varia- 
tions to the receiving portion of the Gropt- 
METER. Light returned to the receiver is 
collected and focused as a spot on the cath- 
ode of a photomultiplier tube. In this tube 
light on the cathode surface causes electron 
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emission which is amplified to the order of 
one million times by secondary emission 
technique, and appears at the output of the 
tube as an electrical current. 
THE ELECTRICAL TECHNIQUE 

The following hypothetical device will 
permit a clear understanding of the method. 
Suppose that a Kerr-cell modulator is modu- 
lating a light with a signal of sinusoidal 
waveform. Then being projected out in 
space to a distant reflector and returned is 
a series of maximum and minimum light in- 
tensities in accordance with the amplitude 
of the sine-wave modulation. Let us now 
have a photosensitive device, the photo- 
multiplier tube, located alongside the light 
projection system and in conjunction with 
this light receiver a suitable optical system 
to gather light and bring it to focus on the 
photomultiplier tube. (Fig. 1) 





Figure 1.—Generalized schematic. 


IN PHASE 

Now we connect to this light receiver a 
meter that will indicate light intensity in 
terms of current. We also connect the 
Kerr-cell modulator to the light receiver in 
a synchronous manner, so that when the 
outgoing light intensity is maximum the 
sensitivity of the receiver is maximum. If 
we detach this receiver portion from the 
transmitting portion and carry it along the 
outgoing projected light beam, we shall ob- 
serve meter deflections of maximum and 
minimum on the meter in carrying the re- 
ceiver along the light path. This simplifica- 
tion necessarily assumes the sensitivity con- 
nection between the projector and photo 
sensitive receiver has zero time lag. Now 
the intensity as indicated by the meter if 
plotted v. distance would appear as figure 2. 
It may be observed that where maximum or 
minimum occurs there is not a sharply de- 
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Figure 2.—Sensitivity in phase. 


fined position on the distance scale because 
the rate of change of a sine curve is mini- 
mum at these points. 
OUT OF PHASE 

Let us modify the receiving portion and 
add another photomultiplier tube whose 
sensitivity is maximum when outgoing light 
is a minimum. We now observe an inten- 
sity-v.-distance curve displaced 180° in 
phase with the first arrangement. (Fig. 3). 


cunmeny 


OrsTamce | —————_________. 





Figure 3.—Sensitivity out of phase. 


This arrangement also has the same defi- 
ciency of having relatively undefined maxi- 
mum and minimum points v. distance. 
Now, however, if we feed the currents 
from the two receivers into an indicator that 
will register the difference currents of the 
two systems, we have an extremely sensitive 
device, for the points of zero current will 
be well defined. The difference current will 
be zero in the points where the rate of 
change is maximum (Fig. 4). To utilize a 
two-tube receiver practically, would require 
both tubes be identical. This is difficult 
because, even if initially identical, different 





cuanent 


ia ee se 
Li a 


Figure 4.—Combination of sensitivity 
conditions. 
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DISTANCE MEASUREMENTS 


aging characteristics would destroy the func- 
tion of the circuit. 

A much more unique solution is to use a 
single photomultiplier receiver and alter- 
nately switch its sensitivity from maximum 
when outgoing light intensity is maximum 
to minimum when outgoing light intensity 
is maximum and feed the two currents so 
derived in opposition to a current meter. 

In the GEopDIMETER, we modulate the 
light at two frequencies, a high frequency 
which is the measuring frequency, and a 
very low frequency derived from the power 
line that provides the switching function. 
In a half period of the power frequency 
or 1/120 of a second with a 60 c/s supply, 
and if the high frequency is 1.5 megacycles 
per second, 12,500 “blinks” will be passed 
for a half period in one direction through 
the null detector circuit, and in the next 
half period 12,500 “blinks” in the opposite 
direction. Each “blink” or sine wave is a 
measurement contribution. An integration 
of their effect is compared on alternate half 
periods of the switching frequency. In a 
one-second period 1,500,000 differential 
measurements have been made and com- 
pared. (Fig. 5). Thus, measurements of an 
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Ficure 5.—Kerr-cell and phototube voltages. 


unknown distance are literally made millions 
of times per second, and in the time required 
for a complete distance measurement, a sta- 
tistical result consisting of billions of indi- 
vidual measurements or phase comparisons 
are made. 


Measurements, in general, can be made 
directly or indirectly. The direct method is 
limited by the design sensitivity of the instru- 
ment. The indirect or null method, how- 
ever, is practically unlimited in sensitivity 
since two signals are fed in opposition to 
each other and by means of amplifiers and 
coarse and fine reading steps any desired 
amount of sensitivity may be employed. The 
null method is also desirable from the opera- 
tor’s point of view, since all that is required 
to make a measurement is to adjust coarse 
and fine control knobs until a meter or other 
indicator reads zero, and read the setting of 
the knob. 

SUMMARY OF THE METHOD 

We may summarize the measuring tech- 
nique: Modulated light is projected to a 
distant reflector which returns the modu- 
lated light. Since a finite time is required 
in the loop transmission, light being received 
will be displaced in phase (by a number of 
wavelengths depending on the frequency and 
distance) from that being transmitted. Be- 
cause the receiving detector cannot well de- 
fine the maximum or minimum points on a 
sine wave, the receiver has its sensitivity 
alternately switched from maximum sensi- 
tivity when outgoing light has maximum in- 
tensity to maximum sensitivity when outgo- 
ing light intensity is a minimum. Currents 
derived from these two conditions are sub- 
tracted from each other to accurately define 
points between the GEopIMETER and reflec- 
tor of zero current. These “zero” points in 
space are a quarter wavelength of the modu- 
lating frequency apart between the Geopt- 
METER and the reflector. 


THE NEW MODEL 3 GEODIMETER 


The newest member of the GEODIMETER 
family functions on the principles discussed. 
The method is basically that of the larger 
Model | and Model 2 types. The large ver- 
sions have a built in calibration path per- 
mitting a direct calibration of electrical de- 
lay. The instrumental uncertainty of the 
Model 2 is one half inch with a maximum 
range of 30 to 50 miles. The smaller Model 
3 is the answer to the requests of many 
American surveyors and mappers to make a 
lighter and more portable instrument of 
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lesser accuracy than the “first-order” models 
but with sufficient accuracy for most conven- 
tional applications. This has been achieved 
by elimination of the calibrated light path, 
use of smaller projection optics, light mag- 
nesium-alloy castings, and a lower measur- 
ing frequency. These changes reduce the 
. et = oe 
weight to approximately 50 pounds. Range 
and accuracy are reduced somewhat, the in- 
strumental uncertainty being about four 
inches and the range of the order of 20 
miles. Since the calibrated light path is 
eliminated, the electrical delay may be di- 
rectly calibrated as distance. 
HOW THE DISTANCE IS DETERMINED 
When measuring a distance with a tape 
we first measure the distance to the first tape 
length then count the number of tape 
lengths. Likewise, with the GEopIMETER, 
distance measurements are in two parts. 
We determine the distance from a reference 
point on the instrument to the first point of 
zero current in space. Secondly, we deter- 
mine the number of zero points between the 
instrument and the reflector at a distant 
point. Since the determination of an un- 
known distan e involves two steps let us dis- Figure 7—The Model 3 Geodimeter. The in- 
suss them in order. strument is mounted on its own tripod with a 
The determination of the distance from turntable and tiltable head for slope measure- Fict 


the reference point of the GEopIMETER to ments when required. 
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the first zero point requires inspection of a 
generalized schematic of the instrument. 
Fig. 6) We may see in the schematic that 
a crystal-controlled frequency is applied to 
the light moduluator as well as to the light 
receiver. The control signal passing to the 
receiver, however, goes through an electrical 
delay line graduated in coarse delay steps 
and also a fine delay. Now, as explained 
previously, the current in the null meter in- 
dicates zero only at well defined points in 
space separated by a quarter wavelength of 
the modulating frequency. Therefore, it is 
necessary to determine how far away the 
reference point on the instrument is from 
the first zero point. In measuring, the delay 
in the instrument is adjusted to make the 
null indicator read zero. Since any delay 
in the instrument is equivalent to distance. 


29 


introducing an artificial delay amounts to 
measuring the distance from the instrumen- 
tal reference to the first zero point. The 
coarse and fine delay are directly calibrated 
in distance. (Fig. 7) The distance on the 
coarse scale plus the distance on the fine 
scale represents the distance to the first zero 
point. In the Model 3 each coarse step rep- 
resents 5 meters and the fine scale 5 meters 
with 100 divisions, readable to 1/10 divi- 
sion. If we observe coarse 6 and fine 55.0 
then 6x5=30 meters, and 0.05 x 55.0 
2.750 meters. Then 30+ 2.750 = 32.750 
meters to the first zero point. 

It is now necessary to determine the num- 
ber of zero points between the GEODIMETER 
and the refiector. This is relatively easy. 
If the GEODIMETER could be moved forward 
toward the reflector, it would discriminate 





Ficure 8. 


The Model 3 Geodimeter. The panel side of the instrument showing null meter, push 


button delay, built in sighting telescope, and necessary controls. 








between an odd or even number of quarter 
wavelengths. This is true because of the na- 
ture of the null meter reading the difference 
of a 180° phase displacement with respect 
to the outgoing modulation intensity. In 
the odd quarter wavelength the minus cur- 
rent intensity sensitivity exceeds the positive 
current intensity sensitivity as can be ob- 
served from figure 4. Likewise, the indica- 
tor will deflect to the positive portion of the 
scale in an even quarter wavelength. From 
this, then, we need to know the distance being 
measured to within plus or minus a quarter 
wavelength o1 50 meters. If we introduce 
a second frequency 2.5% higher than the 
first frequency, and measure with this fre- 
quency, then we shall have two measure- 
ment equations and two unknowns, and we 
only need know the distance to + 2000 me- 
1% miles. The effect is that of a 
vernier in space. There are two “light” 
measuring tapes of slightly different lengths 
between the terminal points being meas- 
ured. Since one “light” tape is shorter than 
the other only at certain points will the 
“markings” coincide. We must know the 
distance to + one “marking.” 


ters or 


LEARNING TO OPERATE THE 
GEODIMETER 

Operation of the GEopIMETER is easy. A 
person who operates a transit, level, or theo- 
dolite in survey operations can quickly learn 
the procedure. One week of training is nor- 
mally sufficient to produce a competent ob- 
server. No observer personal equation has 
been observed with trained operators. 

The Model 3 GeopimeTer is placed on its 
tripod which is set up over one terminal 
point of the line to be measured. (Fig. 8) 
A small gasoline-engine generator, supply- 
ing the power required, 115 volts-60 c/s, 80 
watts, is connected to the instrument. An 
assistant, at the reflector site on the other 
terminal point of the line being measured, 
shows a signal light toward the GEoDIMETER. 
The GeopiMeTER operator, upon seeing the 
signal, directs the GEopIMETER by using a 
coarse sight provided. Then by swinging 
an eyepiece in position normally occupied by 
the lamp, and using the projection system 
as a powerful telescope, the pointing on the 
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distant light is finalized. The lamp is swung 
into position, and the well collimated light 
beam will be directed on the reflector site. 
The reflector assistant upon seeing the light 
from the GeoprmMeTeR replaces the signal 
lamp with a prism system consisting of a 
group of tetrahedron prisms. (Fig. 9) 





Figure 9.—Prism reflector. 


The prism reflector consists of an easily 
transportable unit of seven prisms, individu- 
ally mounted. The angular tolerance of the 
individual prisms is less than two seconds. 
The design of the housing and containers is 
such as to minimize the formation of con- 
densation. Each unit may be used on a 
conventional tripod. On long lines, or under 
poor light conditions, the units may be 
mounted on the tripod as two or three units. 
Three units form a system of 21 prisms. 
The prism system has the property to return 
light parallel to that projected upon it. An- 
gular pointing and stability are not impor- 
tant with this system. There are two other 
types of reflector systems available, a spheri- 
cal mirror system and a plane mirror. 
These systems have special applications. 
Generally the prism system is the most de- 
sirable. 

With the pointing complete the measure- 
ment is begun. The GropiMeTer is zeroed 
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DISTANCE MFASUREMENTS 


by a knob adjustment, and the coarse delay 
push buttons are pushed one at a time be- 
ginning with zero and the null meter is ob- 
served. The null meter will be off scale to 
ene side or the other. The buttons are 
pushed quickly in succession, and depend- 
ing on the distance, one of the buttons will 
cause the meter to stand “on scale.” When 
this selection has been made the fine delay 
is adjusted to hold the null meter on zero. 
After about one minute of adjustment of 
the fine delay, the operator is satisfied of 
the null condition and reads the fine delay 
scale. This is phase measurement. It is 
necessary to repeat the fine delay adjust- 
ment in three additional phase switching 
positions to eliminate systematic errors. 
This requires about five minutes. The zero 
set is again checked. 

A measurement has now been completed 
on frequency number one. Normally the 
frequency is now changed to the second fre- 
quency by means of a switch, and the four 
phase measurements are again repeated. Ii 
measurements are being made on a distance 
that is known to + 50 meters the single fre- 
quency measurement is sufficient. Other- 
wise, the second frequency is necessary to 
reduce any possible distance ambiguity. 
The total measurement time requires ap- 
proximately 20 to 45 minutes depending on 
visibility. Precomputed tables are furnished 
to make the observed distance immediately 
available in the field. The instrumental un- 
certainty of such a measurement is about 
10 centimeters or 4 inches. Since measure- 
ments are made in the atmosphere, some- 
times on lines over 10 miles in length, tem- 
perature and pressure measurements should 
be made and corrections applied by means 
of the furnished precomputed tables. 


ACCURACY OF THE MODEL 3 
The average accuracy of a GEODIMETER 
measurement may be stated as + (10 cm + 2 
millionths of the distance). We may tabu- 
late expected accuracy in terms of frac- 
tional ratios as follows: 
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RANGE NOMINAL FRACTIONAL 
mi. RATIO 
] 1: 16,000 
9 1: 30,000 
5 1: 70,000 
10 1: 120,000 
15 1: 160,000 


90 1: 190,000 


If maximum accuracy is desired, so that 
a better fractional ratio may be obtained, 
than as tabulated, a tape length of approxi- 
mately 50 meters may be established at the 
GEODIMETER site and direct calibration of 
the electrical delay may be made. Tests in- 
dicate instrumental uncertainty may be +5 
centimeters or less using this method. The 
fractional ratio on a one mile line is then 
1:30,000. 

THE RANGE OF THE GEODIMETER 

The range or maximum distance the 
Model 3 GEopIMETER can be expected to 
measure will vary with atmospheric trans- 
mission. Loop visibility is required since the 
light must travel twice the distance to be 
measured. Actually slightly better than loop 
visibility range can be measured since the 
GEODIMETER can detect and measure on 
light reflection so faint that the reflected 
image cannot be detected with binoculars. 
Under “good” conditions the range will be 
10 to 15 miles. Under “excellent” condi- 
tions it may exceed 20 miles. 

APPLICATIONS OF THE MODEL 3 
GEODIMETER 

Engineers and surveyors who have dis- 
tance requirements greater than approxi- 
mately one mile will find many applications 
for this speedy method of distance determi- 
nation. Mapping-control thinking may well 
be revised by such a device since distances 
may now be established between any two 
visible points. The following are a few ap- 
plications: 

Triangulation Arces—Baselines other than first 
order are quickly established. Triangulation 
arcs can be measured directly. Any suspected 
errors in arcs can be checked quickly. 








Traverse Surveys—Traverse measurements 
are easily made since the Model 3 GropimMeTEeR 
is light and portable. By using two reflector 
crews and by measuring foresight and _ back- 
sight as in leveling, the GropiMETER need oc- 
cupy only every other station. 

Photogrammetric Application—Since ground 
distances between prominent photo points can 
be measured directly, large scale mapping of 
unexplored areas employing photogrammetric 
techniques can be expedited. 

Hydrography—Baselines can easily be estab- 
lished on shore, so that a hydrographic vessel 
may be positioned by theodolites from the ends 
of the baseline. 

Highways and Pipeline Surveys—Surveys for 
new or existing highways can be completed with 
great savings of time and manpower. Cross- 
country pipeline surveys are particularly easy, 
since point to point distances are measured 
directly. 

Geophysical Surveys—Intensive and accurate 
nets can be made over land or water for the 
requirements of geophysical locations. Ties be- 
tween existing locations are made directly. 
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Mine Surveys—The Geopimeter has been 
used successfully in Sweden to tie together ex- 
isting mine survey nets not previously combined 
into a single survey net because of difficult ter- 
rain. 

Radar Calibration—Calibration and_ layout 
of radar-ranging devices and navigational in- 
struments in remote areas is an easy job for the 
GEODIMETER. 

CONCLUSIONS 

GEopIMETERS of the Model 2 high accu- 
racy type are now in use by nearly all major 
countries for accelerating their mapping 
programs. The Model 3 GEopIMETER pro- 
vides a readily portable fast and accurate 
instrument to satisfy most distance require- 
ments and supplements the measurements of 
first-order baseline accuracy by the larger 
Mode] 2. The two instruments provide ac- 
curate distance-measurement coverage in 
ihe range of one to approximately 50 miles. 
There is no existing device presently known 
with such utility and accuracy. 





Now you can draw any circular arc curve 
from infinite radius down to 8" without 

bothering with unwieldy beam compasses 
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Model E 14” Long—$7.00 
with irregular curve adjusting feature $8.50 
Other Models 1’-6” and 2’-0” priced from $10.00 
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These handy adjustable curve drawing in- 
struments are available with calibrated 
scales showing degree of curvature for high- 
way plotting, or actual inches radius of 
curvature. 





ALBERT G. DANIELS wines 


Thoroughly tried in more than 1000 drafting 
rooms and engineering offices, these instru- 
ments have proven their accuracy and use- 
fulness. 
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Background and Development of 
Cadastral Surveys 


By GEORGE F. TYRRELL 


OFFICE CADASTRAL ENGINEER, BUREAU OF LAND MANAGEMENT 


ASIC TO THE acquisition or use of 
any of the public domain is the identi- 
fication of land areas by cadastral surveys. 
These surveys create land boundaries, iden- 
tify lands, determine areas, furnish legal 
descriptions for title purposes; in fact every 
activity dealing with land is to a large 
extent dependent upon cadastral surveys. 
Since it has been my experience that few 
people outside of the Bureau of Land Man- 
agement are familiar with the subject 
“Cadastral Surveys,” I think it will not be 
amiss to define these surveys for a bette: 
understanding of their particular scope be- 
for proceeding with a discussion of the 
background and development of this special 
type of survey. 
DEFINITION 
The title of Cadastral Engineer has long 
been used within our organization, and it 
refers basically to the particular type of 
Cadastral is de- 


“Cadastre,” 
define as “a 


surveys that we execute. 
rived from the French 
which dictionaries 


word 
register, 
survey, or map of the extent, ownership, 
value, etc., of lands of a country, as a basis 
of taxation.” Cadastral surveys are de- 
fined by the Pan-American Institute of 
Geography and History—published by the 
United Nations in the document entitled, 
“Modern Cartography, Base Maps for 
World Needs, 1949”—as follows: 


“Cadastral surveys in general create, reestab- 
lish, mark, and define boundaries of tracts of 
land. Such surveys, unlike scientific surveys of 
an informative character which may be amended 


with changing conditions or because they are not 
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executed according to the standards now re- 
quired for accuracy, cannot be ignored, repudi- 
ated, altered or corrected and the boundaries 
created or reestablished cannot be changed so 
long as they control rights vested in the lands 
affected. 

“The cadastral survey 
ordinarily consists of a drawing or map and a 
written description of the field work. The draw- 
ing represents the lines surveyed showing the 
direction and length of such lines; the boundar- 
ies, description, and area of the parcel of land; 
and, as far as practicable, a delineation of the 


official record of a 


topography of the region, including a represen- 
tation of the culture and improvements within 
the limits of the survey.” 


This definition explains in general terms 
the function of a cadastral survey, but the 
average citizen living in that part of the 
United States which once constituted the 
public domain little realizes or has stopped 
to consider that he has made personal con- 
tact and dealt with a cadastral survey. In 
the purchase of a home he has made a trans- 
action that utilizes a cadastral survey for 
the basic description of the land upon which 
title to his property is dependent. The city 
home-owner’s property is described in terms 
of lots, as portions of subdivisions, which in 
turn are described as portions of sections: 
and the farmer in describing his land, nor- 
mally describes it directly in terms of the 
cadastral survey. This rectangular system 
of surveying and describing the public lands, 
unique in the simplicity of identification of 
indvidual tracts and the scientific principles 
satisfying legal requirements, is one of the 
most efficient and practical systems of land 
identification ever devised by any nation. 
It has prevented the vast confusion and 
litigation over land titles, which is attendant 
to indiscriminate surveys so common in the 
original States, and has enabled the mainte- 
nance of good land-title records because of 
the ease and accurate means of land descrip- 
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tion, where every aliquot part of a section, 
whether it contains one and a quarter or 
160 acres, has a definite description and 
position which is not duplicated for any 
other tract anywhere else in the United 
States. 
BASIC METHODS ARE SIMILAR 

The basic methods employed in cadastral 
surveying are similar in most countries: that 
is, each individual tract is marked on the 
ground by natural or artificial monuments; 
the boundaries are measured and their bear- 
ings determined; and a general description 
and area are given for each parcel of land. 
Generally a plat or plan of survey is pre- 
pared. However, different plans of survey 
have been adopted by nations with respect 
to the types of surveys executed—whether 
some form of rectangular method, survey 
by irregular metes and bounds, or a combi- 
nation of the two methods—and as to the 
size, configuration, or unit of the lands dis- 
posed of or administered. 


PUBLIC DOMAIN 


The original public domain at its maxi- 
mum extent consisted of over 2,800,000 
square miles, or about 80 per cent of the 
total land area of Continental United States 
and the Territory of Alaska. It included 
the Territory of Alaska, the States of Flor- 
ida, Alabama, and Mississippi, and all states 
lying north and west of the Ohio and Mis- 
sissippi Rivers except Texas. The term 
“public lands” or “public domain” is applied 
largely to those areas of land turned over to 
the Federal Government by the Colonial 
States and such other large arcas as were 
acquired later by purchase from or treaty 
with the native Indians, or with the foreign 
powers that had previously exercised own- 
ership rights over the areas. Prior to at- 
taining statehood, most States were under 
a territorial form of government and the 
United States commenced the survey and 
disposal of the lands therein. After the ad- 
mission of a State into the Union, the 
United States continued to hold exclusive 
title to the unappropriated lands and to 
administer its public-land laws thereto. 
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FUNCTIONS OF UNITED STATES 

DEPARTMENT OF THE INTERIOR 
The administration of the public domain 
is vested in the United States Department 
of the Interior. This Department, created 
in 1849, is responsible for the management, 
conservation, and development of the na- 
tural resources of the United States. These 
resources include the public lands, the Fed- 
eral range, water and power resources, oil 
and gas, and other mineral resources, certain 
forest resources, fish and wildlife, and the 
national park system. In addition, the In- 
terior Department has specialized respon- 
sibilities to the Indians and to the territories 
and island possessions of the United States. 


RESPONSIBILITIES OF THE BUREAU 
OF LAND MANAGEMENT 

The General Land Office, created in 
1812, and the Grazing Service, created in 
1934, were consolidated in 1946, forming 
the Bureau of Land Management of the 
Department of the Interior, which is 
charged with the responsibility of surveying 
the public land and the management, leas- 
ing, and disposal of the vacant public lands 
and the timber and other resources therein; 
the execution of all laws relating to the 
prospecting, locating, appropriating, enter- 
ing, reconveying, and patenting of all pub- 
lic lands within the public domain, includ- 
ing natural forests and other reservations: 
and the conduct of scientific and profes- 
sional work in the fields of land and min- 
eral economics. The Bureau administers 
the mining and mineral leasing laws on 
lands in the public domain and purchased 
lands under the jurisdiction of various Fed- 
eral agencies, supervises grazing on about 
160,000,000 acres of Federal range located 
in the Western States, and manages approxi- 
mately 30,000,000 acres of timber and wood- 
land areas in those States. 


DEVELOPMENT OF CADASTRAL 
SURVEYS 
In retracing the development of our pres- 
ent system of cadastral surveying, we find 


” 


that during “Colonial times” there was a 


difference of opinion concerning the size 


and shape of the major unit to be adopted 
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CADASTRAL SURVEYS 


in the rectangular system. One faction 
wanted ten-mile squares—following the 
principle of the decimal system—others 
thought that a seven-mile square would be 
the ideal size, while still others wanted to 
continue the plan of indiscriminate location 
and survey for the settlement of the western 
lands. 

The six-mile square had its beginning in 
the settlement of the Colonies along the 
Atlantic Coast. It became apparent to the 
government of the Colonies, at first in the 
orderly settlement of the choice lands and 
later in order to encourage settlement and 
disposal of the less desirable areas, that 
some definite policy of land disposal must 
be formulated. 

The Colony of Massachusetts took the 
first action to put such a policy into prac- 
tice. In 1634, that Colony began to make 
small grants of land to individuals and 
groups of individuals. These grants, known 
as “towns,” were settled as small colonies 
with definite forms of local government. 


’ 


The “towns” were about the same size and 
in due time it became evident that the six- 
mile square was the most practical unit for 
all purposes, and was therefore adopted as 
the basis for the survey of the public do- 
main. 

The rectangular system of survey of the 
public lands was inaugurated by a commit- 
tee appointed by the Continental Congress. 
This committee reported “An ordinance for 
ascertaining the mode of locating and dis- 
posing of lands in the western territory, and 
for other purposes therein mentioned.” The 
ordinance as finally passed on May 20, 1785, 
provided for townships six miles square, 
containing 36 sections of one-mile square. 
This ordinance with its lack of reference to 
scientific methods of procedure or thought 
of comprehensive coordination, was the 
instrument of law providing for the exten- 
sion of this system over the entire public 
domain. 

The ordinance of 1785 made no provi- 
sions for corrections necessary on account 
of the convergence of meridians: for dispos- 
ing of excess or deficiency in areas; or for 


primary control. Possibly it was intended 
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that such details were to be left to the men 
in charge. The system was launched in 
1786 on the public domain in what is now 
the State of Ohio. Each surveyor, while 
observing in general the requirements of the 
law, nevertheless used his own judgment in 
many matters. The procedure was not uni- 
form. Important constructive modifica- 
tions of the system were put into effect when 
it was realized, based upon the experience 
gained in making the Ohio surveys, that 
such modifications were necessary. These 
modifications in general provided for the 
numbering of the “square miles” and desig- 
nating them as “sections; for subdividing 
the sections into aliquot parts; for running 
out on the ground the actual boundaries 
of the sections and marking the section and 
quarter-section corners; for placing the ex- 
cess or deficiency in areas, due to the con- 
vergence of meridians and errors in closings, 
in the sections bordering on the north and 
west boundaries of the townships; for the 
proper coordination by establishing Initial 
Points, Principal Meridians, and Base Lines; 
and for the establishment of correction lines 
to take care of the conditions caused by 
the convergence of meridians. 
BASIC PRINCIPLES OF SYSTEM 
AS PERFECTED 

With the many modifications made from 
1785 to about 1832, the system actually ob- 
tained perfection in principle. Numerous 
refinements of practice and improvements of 
methods have been made part of it since 
that time, but it is the same in principle 
now and the same in purpose as it was then, 
and is, after all, merely the rectangular sys- 
tem of coordinates applied in a practic al 
manner. 

In conforming with legal requirements, 
the general scheme of the rectangular sys- 
tem provides for: 


I The establishment of governing lines des- 
ignated as principal meridians and base lines 
originating at selected points, known as initial 
points, each to serve as the beginning point for 
the extension of the surveys in separated local- 
ities. The thirty-four principal meridians gov- 
erning the entire survey system of the public 
lands have been named. 








2) The establishment of guide meridians 


and correction lines or standard parallels at in- 
tervals sufficiently near each other to maintain 
a practical workable adherence to the legal 
definition of the primary unit, the township. 

3) The subdivision of the area into town- 
ships, each six miles square. The townships are 
numbered to the north or south commencing 
with Number | at the base, and with range num- 
bers to the east or west beginning with Number 
1 at the principal meridian. 

+) The subdivision of the townships into 36 
separate units, designated as sections, by run- 
ning parallel lines through the townships from 
south to north and from east to west at distances 
of one mile. The sections are numbered from 
1 to 36, commencing with Number 1 in the 
northeast section of the township, proceeding 
west to section 6, south to section 7, east to sec- 
tion 12, and so on, alternately, to number 36 
in the southeast section. 

5) The establishment of substantial monu- 
ments for the section and quarter-section cor- 
ners. 
NORMAL SUBDIVISION OF A 
REGULAR SECTION 

A regular section containing 640 acres is 
subdivided into quarter sections of 160 acres 
each by straight lines connecting established 
quarter-section corners on opposite bound- 
aries. The forty-acre unit results from the 
subdivision of the quarter sections into 
quarter-quarter sections by mid-point pro- 
cedure. Also, the quarter-quarter sections 
may be divided into ten-acre units by similar 
procedure. 

UNIQUE SYSTEM OF IDENTIFICATION 

Under the rectangular system, every 
aliquot part of a section, whether it con- 
tains 144, 24%, 5, 10, 40, or 160 acres, has 
a definite description, a description which is 
not duplicated. If the tract is described 
with reference to the proper section, town- 
ship, range, principal meridian, and State, 
there is not another parcel of land in the 
entire area of the public domain, consisting 
1.800,000,000 acres, with that 
identical description. Furthermore, anyone 


ot over 


familiar with the system can determine read- 
ily from the description where the unit is 
located 
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METHODS OF SURVEY 


From the inception of the program of 
surveying the public domain in 1785 until 
1910, the cadastral surveys were executed 
under contract. During this period, the 
bulk of the surveys were made by needle 
compass and link chain. In 1894, the 
needle compass was entirely discontinued 
on all public land surveys and about 1900 
the link chain gave way to the narrow 
steel-band type of tape. Present day surveys 
are executed with our solar transit and using 
'4 inch steel tapes up to eight chains in 
length. Under the contract system corners 
were generally monumented by native ma- 
terial or wooden stakes and pits. The im- 
portance of permanent monumentation was 
not realized as it is today. Time and the 
elements through the many years have all 
but obliterated the evidence of the original 
monuments. This has created a condition 
where we have to make resurveys to rees- 
tablish properly the positions for the origi- 
nal corners and the section boundaries. 
This is now one of the major problems con- 
fronting the Bureau of Land Management. 
Strict attention must be given to the pro- 
tection of valid rights in making these re- 
surveys, and the missing corners must be 
reestablished according to principles laid 
down by the courts. 

Since 1910, when the contract system was 
abolished, the surveys and resurveys have 
been made by a permanent corps of engi- 
neers, and the corners of the public-land 
surveys have been monumented with stand- 
ard metal posts manufactured from wrought 
iron or copper-bearing steel pipe filled with 
a core of concrete and with a brass cap 
riveted to the top of the post for appropriate 
marking of the position of that particular 
corner. Under present specifications, these 
corner monuments are 30 inches long and 2 
inches in diameter, with the lower end split 
and the two halves spread to form a flange. 


PRESCRIBED ACCURACY OF SURVEYS 

There was a great demand for the west- 
ern lands in the early days and accuracy, 
as measured today, was not an important 
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factor in executing the public-land surveys. 
In the 1855 Manual of Instructions for the 
Survey of the Public Lands, which was the 
first general publication issued for the guid- 
ance of the surveyors, it is stated: 

Every north-and-south section line, except 
those terminating in the north boundary of the 
township, is to be eighty chains in length. The 
east-and-west section lines, except those termin- 
ating on the west boundary of the township, are 
to be within one-hundred links of eighty chains 
in length; and the north-and-south boundaries 
of any one section, except in the extreme western 
tier, are to be within one-hundred links of equal 
length. The meanders within each fractional 
section, or between any two meander posts or of 
a pond or island in the interior of a section, 
must close within one chain and fifty links. 

Based upon this regulation, the accuracy 
required for the closure of a regular section 
with a perimeter of 320 chains should not 
exceed one-hundred links or 1:320. 

Regardless of the fact that extreme ac- 
curacy was not an important factor in ex- 
ecuting the early surveys, and there is 
considerable difference between the original 
record and the actual distances and courses 
of the lines on the ground connecting the 
established monuments when compared to 
present-day methods and standards, original 
cadastral surveys are still serving the purpose 
for which they were made; that is, to mark 
the boundaries of the public land upon the 
ground and furnish a legal description for 
disposal. 

The requirements for accuracy at the 
present time are to a large extent based upon 
the character of the area being surveyed, 
and its value. Since the established monu- 
ments mark the boundaries, and not the re- 
ported bearings and distances between those 
monuments, it would not be good business 
to require the same degree of accuracy in 
rough mountainous areas, valuable for 
grazing purposes only, as is required in 
agricultural areas or mineral areas where 
high values are involved. 

Considering the township as the unit, the 
limits of error of closure prescribed in the 
1947 Manual of Instructons for the Survey 
of the Public Lands—the Manual now being 


used—are summarized as follows: 
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1) Extremely rough mountainous land, heav- 
ily timbered, dense undergrowth, exceptionally 
difficult to survey, allowable limit of error 
1:1286 on at least 24 of the survey, and 1: 640 
on the remaining portion of the survey. 

(2) Rough mountainous land with scattering 
timber and considerable undergrowth, allowable 
limit of error 1:2000 on at least 24 of the sur- 
vey, and 1:1280 on the remaining portion of 
the survey. 

3) Valuable mineral lands, improved or cul- 
tivated lands, reclaimed agricultural lands, 
small-tract areas, and other areas where this 
accuracy can be attained at reasonable cost, 
allowable limit of error 1: 4000 on at least 2%, 
of the survey, and 1: 2000 on the remaining por- 
tion of the survey. 

RECORD OF SURVEY 

The final survey record consists of field 
notes describing in detail the processes of 
the survey and the results on the ground, 
and the plat, which is a graphic representa- 
tion of the surveys made in the field. The 
plat shows the courses and lengths of sur- 
veyed lines and, incidentally, relief, drain- 
age, and culture. Its basic function is to 
designate and describe areas in specific 
terms and to serve as the legal basis for all 
transactions involving the public lands. 
The legal significance of the plat in this 
respect is as important as it would be if in- 
corporated in and made a part of the origi- 
nal patent itself. 

CONTROL PROVIDED BY CADASTRAL 

SURVEYS 

All geodetically-established control points 
are connected to the corners of the rectan- 
gular system of surveys at the time the field 
work is executed. Based upon these con- 
nections the precise latitude and longitude 
of each monument in the township can be 
computed. The vast monumented net of 
cadastral surveys—8 monuments to a square 
mile—over the public domain, with the 
latitude and longitude known for the monu- 
mented corners, furnishes control for prac- 
tically all types of mapping projects. 

USE OF AERIAL PHOTOGRAPHS 

Aerial photographs are available for most 
of the areas in‘which the cadastral surveys 
and resurveys are now being carried for- 
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ward. Copies of these photographs are 
furnished to the field engineers, and while 
the cadastral survey is in progress a number 
of selected points that can be positively 
identified on the photographs are connected 
to the established monuments of the survey. 
Ample control is thus obtained for laying 
out the section lines or other lines of survey 
on the photographs. Thus the topographic 
items shown on the cadastral survey plats 
in the interior portions of the sections are 
accurately represented. When appropriate, 
a note is added to the plat indicating that 
aerial photographs have been used in com- 
piling the topography shown on the plat. 

The directions of all lines of the public 
land surveys are determined with reference 
to true north or south at point of record, 
based upon solar or stellar observations. 
SPECIAL TYPES OF CADASTRAL SURVEYS 

I have outlined briefly the origin and 
principles of the rectangular system of sur- 
veys. Although the major portion of the 
public domain has been surveyed by that 
system, I do not want to leave the impres- 
sion that it is the basis for the survey and 
description of all the public lands. We have 
departed from the system in conducting the 
survey of private land claims, mining claims, 
and numerous other types of special sur- 
veys authorized by Congress. 


LAND GRANTS 


The term “private land claim” relates 
to a particular area, title to which had its 
origin under the government preceding the 
United States in sovereignty. The im- 
mense increase of our early national terri- 
tory by the State cessions in 1781-1790, 
Georgia Cession in 1802, Louisiana Pur- 
chase in 1803, Spanish Cession in 1819, 
Oregon Compromise in 1846, Mexican Ces- 
sion in 1848, Texas Purchase in 1850, Gads- 
den Purchase in 1853, and the Alaska Pur- 
chase in 1867, forming the public domain 
of over 2,800,000 square miles, embraced 
numerous individual foreign titles founded 
on written grants, or merely upon claims of 
title based upon actual settlement before 
change of government. The scope of Con- 
gressional legislation shows how this gov- 
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ernment has made provision for fulfillng 
treaty stipulations so as to grant to indi- 
viduals their rights which orginated under 
former governments. We have acknowl- 
edged and carried out the principle that al- 
though sovereignty may change, private 
property is unaffected by the change. 

Private land claims were scattered 
throughout the public domain, embracing 
a total area of about 55,000 square miles. 
They were irregular tracts, poorly described 
or defined, bounded by streams or other 
natural objects. They were made for agri- 
cultural, mining, and stock-raising purposes, 
or colonization, in all sizes from a village lot 
to a million-acre tract. 

Here in California were many land grants 
of this type which originated in grants of 
Rancheros to individuals by the Mexican 
government. These grants were recognized 
by the United States after cession of this 
area by Mexico in 1848. 

Our Congress passed numerous laws pro- 
viding for the method of confirmation, 
patenting, and surveying these private land 
claims. In general, the instructions con- 
cerning the type and kind of monuments, 
the instruments to be used, the accuracy of 
the work, etc., were simiiar to the instruc- 
tions relating to the execution of the rectan- 
gular surveys. It is apparent from a study 
of the rather vague instructions first issued 
that the primary purpose of the survey 
which should always be the primary pur- 
pose of any cadastral survey—was to locate 
and mark the actual boundaries of the 
lands belonging to the individuals. 

In addition to the survey and establish- 
ment of the lines or boundaries of these 
land grants, the instructions also provided 
that, in all cases when the claim lines inter- 
sected the established lines of the rectan- 
gular system of surveys, the course and 
distance from such point of intersection to 
the nearest corner on the line of the prior 
survey must be carefully run, measured, and 
noted, and, wherever necessary, such corner 
must be reestablished. By connecting the 
claims to the rectangular system of surveys, 
the claims, although irregular in shape and 
in all sizes, and scattered throughout the 
public domain, are actually an integral part 
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of the coordinate rectangular system. Each 

private land claim as surveyed has a definite 

location with respect to the boundaries and 

corners established by that system. 
MINERAL CLAIMS 

The early discoveries of free gold in the 
United States were made far in advance of 
settlement, mainly in the stream beds of our 
western territories. Mineral deposits in 
these regions were appropriated and their 
value extracted under varied local camp or 
mining district rules, with the tacit approval 
of but without any regulation by the Fed- 
eral Government. Finally, with the spread 
and development of the mining industry, 
Congress in 1872 enacted legislation not 
only recognizing the possessory rights of 
citizens of the United States to the minerals 
on the public lands, but also providing for 
their disposition. 

Whatever is recognized as a mineral by 
the standard authorities, whether metallic 
or other substance, when found in the pub- 
lic lands in quantity and quality sufficient 
to render the lands valuable on account 
thereof, is treated as coming within the 
purview of our mining laws. Deposits of 
coal, oil, gas, oil shale, sodium, phosphate, 
potash, and in some states sulphur, belong- 
ing to the Federal Government, are not 
subject to location and purchase under the 
Federal mining laws, but can be acquired 
under mineral leasing laws. 

The methods employed in surveying and 
disposing of our mineral lands were actually 
designed, at least in principle, by the miners. 
The Federal mining laws and regulations 
pertaining particularly to the survey and 
location of placer and lode claims provide 
in part that: 

1) All valuable mineral deposits belonging 
to the United States shall be free and open 
to exploration and purchase by citizens of the 
United States and those who have declared their 
intention to become such. 

2) Mining claims upon veins or lodes of 
quartz or other rock in place, bearing gold, 
silver, cinnabar, lead, tin, copper, or other val- 
uable deposits located prior to May 10, 1872, 
shall be governed as to length along the vein 
or lode by customs, regulations, and laws in 
force at the date of their location. Mining 
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claims located after May 10, 1872, are limited 
to a length of 1,500 feet along the vein or lode, 
and to a width of 600 feet. The end lines of 
each claim must be parallel to each other. 

3) Mining claims of veins or lodes if upon 
surveyed lands must be referenced to the lines 
of the public-land surveys. The monuments 
established to mark the boundaries of the claims 
shall at all times constitute the highest authority 
as to what land is patented, and, in case of any 
conflict between the said monuments and the 
metes-and-bounds descriptions of the claims, the 
monuments on the ground shall govern. 

+) Claims usually called “placers,” includ- 

ing all forms of deposit, excepting veins of 
quartz or other rock in place, and made after 
May 10, 1872, on surveyed land, shall conform 
to the rectangular system of surveys. 
5) In general, the technical instructions for 
executing the surveys are similar to those pro- 
viding for the rectangular system. All surveys 
must close within one foot in 2,000 feet. The 
plat representing the survey is generally drawn 
on a scale of 200 feet to an inch. 

Since the law requires that the lode claims 
shall be referenced to the lines of the public 
surveys and the placer claims shall conform 
to the legal subdivisions of the public lands, 
it is apparent that each surveyed lode claim, 
although its boundaries are at variance with 
the lines of our rectangular system of sur- 
veys, actually has a definite location with 
respect to that system. There are many 
thousands of surveyed mining claims scat- 
tered over the public domain. 

RESURVEYS 

Historically the public lands have been 
used to encourage development of unde- 
veloped areas and to encourage settlement, 
especially in the western United States. The 
principal activity relating to the manage- 
ment of these lands was disposal. The 
large disposals of public lands have for the 
most part long since been completed. Such 
disposals include the railroad grants, the 
State land grants, and the bulk of the pri- 
vate grants in the form of homesteads or 
patents to mineral lands. The public-do- 
main lands as they exist today are largely 
a remnant which for one reason or another 
was not considered sufficiently valuable to 
be attractive for private appropriation. To 
the layman these lands consist largely of 
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the so-called waste lands of the West, yet 
they have an important part to play in the 
local, regional, and national economy. It 
is these lands, once considered waste lands 
where native material or wooden stakes 
and pits were used for monumenting the 
early survey corners, now in many cases 
obliterated—that the rancher, lumberman, 
miner, oil producer, or the average citizen 
seeking a place of his own for recreational 
purposes, are today finding economically 
valuable for their special purposes. Resur- 
vey in many instances is necessary so that 
these lands can again be identified, classi- 
fied, and entered for lease or disposal. 

Because of the revival of interest in what 
was at one time considered waste lands, one 
of the most important functions of the 
cadastral engineer now is to determine and 
re-mark the boundaries of tracts of land, 
surveyed many years ago, where the corners 
are lost or obliterated. The boundaries 
must be known and identified on the ground 
before the lands can be administered prop- 
erly. Strict attention must be given to the 
protection of all valid rights in making re- 
surveys and missing corners must be reestab- 
lished according to the principles laid down 
by the courts. 

The cadastral engineer or land surveyor 
in the United States is not clothed with 
authority to decide boundary disputes, but 
is regarded as one qualified by training and 
experience to testify in such cases. Ordi- 
narily, the final action in any boundary 
dispute must be taken by the courts. 

The position of the Government surveyor 
in executing resurveys is little different than 
that of the state, county, or local surveyors 
where private lands are encountered in his 
work. 

Within a public-land tract, title to which 
has never passed from the United States, 
our actions are final for we have the author- 
ity to survey it, or cut it up in any way 
we choose, for that is in our own backyard. 

Upon lines which are common to public 
lands, and privately-owned lands, the work 
must be undertaken cognizant of the bona 
fide rights of the private owners. Posses- 
sion of lands or recognition by the private 
owners of lines adverse to the original sur- 
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vey cannot be sustained by us, for it has 
been repeatedly confirmed that adverse 
possession does not run against the Govern- 
ment. In the absence of identifiable and 
firm evidence of the original survey, full 
consideration is given to the lines and cor- 
ners recognized by the private owners. In 
those cases where these lines and corners 
are quite old and in harmony with existing 
evidence of the original surveys, found in 
the near vicinity, we assume the position 
that they were so reestablished, and that 
the reestablishments were well and faithfully 
made. We have no desire or intent to 
haggle with private owners over a few inches 
or feet to conform with some preset for- 
mula to the exclusion of what has been oc- 
cupancy in apparent good faith for many 
years. 

When title to public land passes out of 
the United States and into private owner- 
ship, the responsibilities and authority of 
the Bureau in regard to surveys and resur- 
veys affecting these lands ceases and the 
land becomes thereafter subject to applica- 
ble state laws and, in event of controversy, 
to the jurisdiction of the state’s courts. We 
are therefore precluded from reentering 
upon the now private lands for purposes of 
altering any of the corners or lines of the 
original survey. Further surveys of these 
now private lands then becomes the duty of 
the local surveyor. 


NEW DEVELOPMENTS IN CADASTRAL 
SURVEYING 

I hope that no one will contend that the 
problems of the cadastral engineer have 
been solved and that there is a standard or 
definite pattern for all types of surveys, re- 
surveys, locations, and descriptions of areas. 
In recent years the Bureau of Land Manage- 
ment has worked out procedures necessary 
to locate, define, mark, and describe specific 
tracts of submerged land containing oil and 
gas deposits on the Continental Shelf ad- 
joining the coast line of the United States. 
The Continental Shelf extends outward to 
a distance of approximately 100 miles from 
most of Louisiana and Texas coasts, and, 
in at least one area, out to 150 miles. Prob- 
lems which arise in surveying over water 
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are not capable of solution by ordinary 
overland surveying methods. For work 
near shore, triangulation methods may be 
employed to advantage. However, in sur- 
vey work beyond the range of line of sight, 
it appears that such work can be ‘carried 
on successfully by some form of an estab- 
lished radio-operated position-locating sys- 
tem. Accurate locations can be made by 
such a system. 

Area 2 of the Bureau of Land Manage- 
ment—covering the states of Arizona, Idaho, 
Nevada, and Utah—is presently engaged 
in an experimental project involving the 
use of helicopters for transportation in con- 
ducting a survey in the rough and rugged 
canyon area in southeastern Utah. The 
outcome of this experiment is being watched 
with much interest to determine whether we 
can use helicopters to advantage in our 
surveys. 

Here in California, in the Nevada City 
area, a test project is underway in an ex- 
perimental field test of the application of 
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photogrammetric procedures in our cadas- 
tral surveys. This project is being carried 
on in cooperation with the Forest Service. 
The purpose of this test is to determine the 
feasibility of utilizing aerial photographs 
and photogrammetric processes in order to 
expand the cadastral surveying program in 
recognition of present-day need for such 
an accelerated program. Advices received 
so far are too limited to evaluate the results 
of this test. Verification of the accuracy of 
the method is being made by the Coast and 
Geodetic Survey by accurately tying in the 
points and determining the coordinate posi- 
tions of several corners. 

The fact that the rectangular system of 
surveys has provided adequate protection, 
identification, and description of the public 
domain since 1785, with no material change 
in procedure, convinces those of us con- 
nected with the Bureau that it is one of the 
best systems ever devised for the survey of 
vast areas. 
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Backed by more than a century of expe- 
rience, the Watts Microptic Theodolite 
No. 1 provides fine accuracy, speedy 
operation and dependable precision 
performance. See your nearby Dietzgen 
Dealer for a demonstration of the Watts 
Microptic Theodolite No. 1 and other 
advanced-design Watts surveying instru- 
ments. Made by Hilger & Watts, Ltd., 
London, sold and serviced in the 
United States by Eugene Dietzgen Co. 
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When is a Monument? 


By GURDON H. WATTLES 


TITLE INSURANCE & TRUST COMPANY, SANTA ANA, CALIFORNIA 


AN TIME MOVES FORWARD, there 
are more and more monuments cre- 
ated for the control of real property. In, 
through, and around the maze of these ob- 
jects, the engineers and surveyors find, lo- 
cate, and establish lines of survey. These, 
in turn, form the framework upon which 
changes are made or by which new cuts 
or encumbrances are imposed. 

Because there are so many different things 
called monuments, they have been divided 
into assorted groups, and included within 
areas of physical and legal designation. 
Sometimes one predominates over another, 
while on each one may have a 
and proportionate value to the 
whole, or it may have no value. 

It is the purpose here to show by facts 
and references the 


occasion 
I espectis e 


values of monuments 
in various circumstances and their relation- 
ship between description and occupation 


and survey. 


What is the true value that can be at- 
tached to the statement, “I found a monu- 
ment that has been used for a long time”? 
It may be an old pipe, an old wood stake, 
or a stone, each with its ramification to suit 
the condition. And there are other monu- 
ments to which references are made such 
as streets, pipeline easements, railroad right- 
of-way lines, fence lines, witness corners, 
bearing trees, river beds, etc., all of which 
are classified under two general headings, 
legal or physical, and the latter again as 
natural or artificial. On the other hand, to 
make a comparative analysis, monuments 
are like individuals who get into the “400” 
club, they require background, character, 
recognition, and acceptance. 

There are many court cases across the 
country which have dealt with the settle- 
ment of disputed lines and monuments of 
property. Most of the cases make interest- 
ing reading, in the way they are presented 
with the various lines of attack and defence 
made throughout the trial, and, finally, with 


the summation and the consequent decree. 
References to some of these various decisions 
will be made to corroborate examples and 
facts. 

The doctrine that coterminus owners may 
by agreement which is implied for their 
acquiescence, thereby establish their mutual 
boundary line is applicable only where the 
true line is unknown or uncertain.' “A 
boundary is considered definite and certain, 
when by survey it can be made certain from 
the deed.”* In this respect there are ex- 
amples of “created” monuments which have 
fallen by the wayside both with and with- 
out court cases to trip the prop from under 
the point. By “created” 
meant the setting of new physical monu- 
ments to mark a line newly described in 
relation to a greater control line, such as 
setting the west line of the east half of the 
southwest quarter of a section for the first 
sale out of the said southwest quarter, or, 
such as setting the lines of lots in a newly 
créated subdivision. 

If the land in question is part of a govern- 
ment section, then the procedure for divid- 
ing it is based upon the Manual of Instruc- 
tion for the Survey of Public Lands issued by 
the Bureau of Land Management. On the 
other hand, if the cut is to be made out of 
land shown in section style on a map by a 
private engineer or surveyor for private 
interest, then the section takes on the color 
and conditions of a private subdivision and, 
as such, will require all considerations to 
be based upon the showing thereon. 

Under this consideration when a common 
grantor creates a new line and a practical 
location is made, the recipients or grantees 
are bound thereby,’ and this line is pre- 


monuments is 


1 Establishment of boundary line by acquies- 
cence, notes 113 ALR 421, also McK. Dig. Ref. 
Bdrs. Sec. 31. 

2 Jancke v. McMahon 21 Cal. App 781. 


‘Turner v. Creech 58 Wash, 439, 108 Pac. 


1084. 


WHI 


sume 
the 
creat 
prob 
in m 
ing | 
fram 
stone 
stan 
hook 
the 
ques 
In 
an 
prov 
to o 
desc1 
of. a 
worc 
cont 
sprez 
worc 
point 
not 
Mon 
their 
must 
the | 
cond 
540, 
by tk 
nite 
the | 
desc1 
wate 
TI 
mont 
stanc 
tions 
mont 
rectic 
then 
of th 
and 
whel: 
point 
error 
is it | 
tion 
it is a 
‘H 
778. 


the 
irst 

or, 
wly 


“m- 
vid- 
ruc- 
| by 
the 
t of 
yy a 
vate 
olor 
and, 


s to 


mon 
tical 
itees 
pre- 


juies- 


Ref 


Pac. 


WHEN IS A MONUMENT? 


sumed to be the one which the words in 
the deed describe.* However, this very 
creation becomes one of the most common 
problems of today’s engineer and surveyor 
in making its relocation because, in search- 
ing for points upon which to develop the 
framework of the survey, every old pipe, 
stone, stake, bolt, nail, or what-have-you 
stands out, and each offers itself as a ready 
hook upon which to tie the survey lines, but, 
the discernment of the monument is the 
question. 

In the eyes of the law chronology plays 
an important role. If monuments can be 
proven to have been set immediately prior 
to or coincident with the creation of the 
description, they are held to be emblematic 
of, and the physical control of, the written 
words, and more especially if cited. In 
contrast, if the time table shows a material 
spread between the creation of the deed in 
words and the subsequent setting of the 
points on the ground, the monuments can- 
not be claimed as superior to the calls. 
Monuments must be fixed and certain and 
their position at the time of the conveyance 
must be determined in order to pin point 
the location of the description. An extreme 
condition is cited in Payne v. English 79 C 
540, 21 P 952. “The line of a street covered 
by the waters of a bay, and having no defi- 
nite dimension or boundary at the time of 
the conveyance, cannot control the other 
descriptive parts of the conveyance of a 
water lot.” 

The analysis of the worth of a particular 
monument can be developed from several 
standpoints. One of the primary considera- 
tions is the question of originality; is that 
monument found one which was set by di- 
rection of the common grantor? If it is, 
then it can be presumed to be representative 
of the words in the document of transfer, 
and vice versa—unless sufficient and over- 
whelming evidence is available to prove the 
point to have been set inadvertently in 
error. Next, if the point is not an original, 
is it a replacement—that is, a superimposi- 
tion and not a subsequent relocation? If 
it is a replacement and proper records verify 

* Herse vy. Quiesta 100 App. Div. 59, 91 NYS 
778. 
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it, then the same value may be attached 
thereto as for the original. If, however, 
the point is a relocation instead of a replace- 
ment, careful analysis is in order, for de- 
termining its value relative to the original, 
before accepting it. “If monuments once 
existing are gone, and the place where they 
originally stood cannot be ascertained, the 
courses and distances, when explicit, must 
govern. .> This is taken to mean that 
unless a precise location can be made, defi- 
nite courses and distances are to be pre- 
ferred. 

In making use of monuments, remember 
that a prime requiste for a monument to 
control over course and distance is to have 
it recited in the deed. courses and 
distances must yield to monuments, visible 
objects, or natural boundaries called for in 
the deed.”® And, conversely, “while it is 
true that where courses and distances men- 
tioned in the deed conflict with fixed monu- 
ments therein mentioned, the referred to 
monument will control, the rule has no ap- 
plication where surveys, stakes, or other 
monuments are not referred to in the deed.’ 
In other words, if a course and distance go 
“to a 4” x 4” pinewood post on the brow of 
the hill” the monument holds; but, if that 
course and distance does not call to any 
definite thing and there happens to be a 
1’ x 4” pinewood post within a few feet 
of the end of that course, the post will not 
hold. In some few deeds each course goes 
“to a 2” iron pipe” or some other type of 
monument which gives the relocator some 
particular thing upon which to rely. It is 
a good way to write a description where an 
agreement of sale has been based upon a 
positioning and marking of the corners on 
the ground by mutual understanding. 

There are cases concerning the relation- 
ship between the location of the boundary 
of a subdivision as shown on the official map 
in the recorder’s office, its position on the 
ground, and the line of title of the land 
which the subdivider bought. Notwith- 


> Drew v. Swift 46 NY 204 quoted in McNichol 
v. Flynn 167 App. Div. NY 646. 

6 Nicolin v. Schneiderhan 37 Minn. 63, 33 NW 
33 S. Ct. 

7 Crandall v. Mary 67 Ore. 18, 135 Pac. 188. 
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standing the length of time that the sub- 
division had been officially on record, the 
subdivider had no right or title in the excess 
land included on his map or on the ground 
over and beyond his lines of title, and there- 
fore did not possess the right to convey said 
excess land. 

Then there are times when adjoining 
owners find discrepancies themselves and 
in acknowledgment of the facts, record an 
agreement to correct them. For instance, 
the westerly line of subdivision was not 
labeled on the record tract map and it had 
no ties to the westerly line of the section, 
but subsequent surveys of the section showed 
that this tract by monuments on the ground, 
supported by comparative measurements on 
the map, placed the tract’s westerly line 
about eleven feet west of the center-of-sec- 
tion line. A review of the description in the 
deed whereby the subdivider acquired title 
showed that he was limited here by the 
west line of the southeast quarter of the 
section, and in similar confirmation the 
party adjoining his land on the west was 
likewise limited. As stated, the adjoiners 
recorded a document which set the west 
line of the said southeast quarter as their 
common line notwithstanding the fact that 
the subdivision lot corners had been in their 
position out of title for over thirty years. 

Another example of a misplaced boundary 
is shown on a Record of Survey Map which 
refers to a boundary line of a subdivision 
which has its southwest corner labeled on 
the tract map as the southwest corner of 
the section with no monuments or ties 
shown to support it. Three years after the 
tract map was recorded, a surveyor, with 
more curiosity than the subdivider’s man, 
found with ties to bearing trees still in 
existence the location of the correct section 
corner, 124.2 feet west and 86.6 feet south 
from the position shown on the tract map. 

In another instance, a stone was found 
and used as a sectional monument, fences 
were built on lines to and from it, and the 
fences had been accepted in those positions 
over a period of time; but then along came 
another surveyor with more curiosity than 
anyone previously. He dug around, looked 
under bushes, and found another stone with 
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marks on it which conformed with the 
government field notes. This, then, was 
the monument that had character and back- 
ground by recognition of the markings. 
This is an actual case in Dan Diego County 
where not only the fences had been built 
to and from the unmarked stone and had 
been accepted for property lines for years, 
but the stone also had been used as a con- 
trol point for highway development—then 
the curious surveyor found the sectional 
stone with the correct markings on it some 
thirty feet from the other one. Here is an 
excellent example of the fact that the first 
stone had no background and no character 
by which it could be recognized, but was 
given some undue acceptance—until the 
right monument was found. 

Should the surveyor find no survey monu- 
ments on a particular line in question but 
find a fence (by which is meant “any visible 
obstruction, whether a wall, a frame of wood 
or wire, or a hedge, interposed between two 
properties)”* on a line contrary to the de- 
scription, he would do well to ascertain un- 
der what conditions the “fence” exists, be- 
cause the mere placement of a fence on that 
line, even though permitted by the adjoiner, 
without other facts to support, does not 
establish the fence as a boundary through 
any inference of an agreement.” 

In contrast, as long as adjoining owners 
hold their occupation on a line by agree- 
ment (either oral, written, express or im- 
plied) their condition is status quo and the 
excess is held by the same tenure as that 
holding the main body of land,—but, if 
either party decides to transfer title to or 
from the agreed line, it will not hold with- 
out a document containing words of con- 
veyance for that portion of the land bounded 
by the agreement which is not included 
within the description."® This is the type of 
condition which requires the showing of 
both lines by the surveyor, until a new line 
is supported by a new and proper document. 

Sometimes a change of controls is made 
inadvertently but sometimes it is done pur- 





8 Ogden’s Calif. Real Property Law. 
® Pedersen v. Reynolds 31 CA 2d. 18. 
1° Ogden’s Calif. Real Property Law. 
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WHEN IS A MONUMENT? 


posely. Let us consider a certain block in 
the City of Los Angeles. A survey of an 
interior lot revealed the fact that, although 
the overall measurement of the block be- 
tween the streets as monumented by the 
City approximated the showing on the rec- 
ord tract map, the positioning of the lot 
relative to the streets as held by the City 
overlapped driveways and buildings. A 
search from lot to lot uncovered a majority 
of the 2 x 2’s set when the tract was created, 
and their measurements showed a picture of 
conformity within the tract except for the 
lots on each end of the tract because the 
streets on each end has been improved and 
their centerlines monumented on a shift of 
several feet longitudinally. This was a case 
where the 2 x 2’s had sufficient weight to 
hold over and beyond the normal control of 
streets. 

This indicates the right and prerogative 
of the engineer of a political entity to es- 
tablish and maintain street improvements 
on an alignment other than the centerline 
of a right of way shown on a map, or dif- 
ferent from a sectional line, whether it is 
for the objective of having a straight line 
or for some other reason. 

Another example however must be rele- 
gated to accidental location because the road 
department took the wrong stake and laid 
the pavement some 36 feet from the quarter- 
section line which had been designated for 
the centerline of the road in the deed. This 
roadway obviously could have no value as 
a legal monument control for determining 
property lines. It is another of the many 
cases where one line on the ground may be 
used for improvements, but another line 
must be used for the title control of the 
survey. 

Speaking of legal monumentation again, 
an outstanding example is the result and 
effect of the Torrens System, which is a 
form of land title registration known in the 
United States of America, Canada, and 
other English speaking countries including 
Australia, where the system was developed 
by and named in honor of Sir Robert Tor- 
rens, through whose efforts it was given 
quite an impetus. Its original prototype 
was found in Bohemia in the 13th century. 
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As you know it registers the holding of a 
parcel of land and thereby establishes the 
boundary thereof through a formulated 
process of law which is in effect a quiet 
title action. This is because those persons 
possessing property adjoining said land are 
required to be notified of the intent of plac- 
ing the subject property under the effect of 
the Land Registration Act and thereby have 
the opportunity to “have their day in court.” 
Also a correct description and a map of the 
land to be registered, showing pertinent in- 
formation, is, among other things, required 
to be presented in the court hearing and 
made a part of the proceedings and of the 
subsequent repository in the recorder’s office 
or the clerk’s office. 

Although the practice of Torrens started 
in Australia about 1858, was initiated by 
statute in California in 1897, and has been 
predominant in many places, it is interesting 
to note that when the legislature of Califor- 
nia presented to its people a proposition (on 
a ballot in 1955) to abolish the Land Regis- 
tration Law, they did so approve. One of 
the reasons for this was not the law itself, 
but the processing of the law. By a strict 
analysis of the facts, it might properly be 
said that it was actually the lack of process- 
ing the law. This was because a large ma- 
jority of the cases had no maps, although 
the submission of a map is one of the re- 
quirements of Torrens. As a result, many 
of the properties placed in Torrens did not 
agree with the boundary deeds, with the 
original plan of distribution of the land out 
of the common grantor, or with the occupa- 
tion. Or perhaps it agreed with the occu- 
pation but not the original title, all of which 
would have been evident if shown on a map 
of a good and proper survey. For instance, 
in one case the description was presented to 
the court written in reverse direction from 
the original grant and by that twisting of 
words gained an additional 7 feet. Further, 
without the benefit of a map of a survey, 
or even a map without a survey, which 
would show the correct delineation of the 
described property in question and the ad- 
joining properties, none of the neighbors 
called into court could, or would, know that 
their land was being shorted by their ac- 
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ceptance of the land described in the appli- 
cation to the court. And, of course, the 
Judge, hearing no objections, approved the 
descriptions per se. Remember, therefore, 
that Torrens, good or bad, has the effect of 
a quiet title action, and any encroachment 
thereby or thereon should be weighed with 
great consideration, because it is a monu- 
ment most difficult to upset. 

A not too common type of legal monu- 
ment is the subdivision of land resulting 
from a decree of partition by court order. 
It is unique in that it subdivides land inde- 
pendent of state laws governing the same, 
and its parts do become new entities in law. 

Once in a while a surveyor or engineer 
will find a condition where a lack of monu- 
ments will be more frustrating than an ex- 
cess of them. Consider a certain area shown 
on a map by Captain Charles T. Healey, 
made for the Stearns Ranchos Co. about 
1870 in the form of sections, but not follow- 
ing all the rules of government sections. His 
map is a classic example of a private sub- 
division made in similarity to government 
sections without strictly conforming there- 
with. In the southwest quarter of this par- 
ticular section there were, and are, more 
than 160 acres. The common owner of the 
quarter deeded the westerly portion as the 
‘“‘West 80 acres” and the easterly portion as 
the “East 4.” 
for the division of this land and by its agri- 


No monument has been set 


cultural use for many years no demarcation 
had appeared in the form of fences and 
such. As time progressed a few small lots 
were sold out of the interior and some stak- 
ing had been done for them without the 
How- 


ever, when values’ reached a point where 


benefit of an overall consideration. 


footage made an appreciable difference in 
price, and one part was to be subdivided, 
the surveyor of the tract came face to face 
with a wide sliver of land in the middle, 


about which the following questions were 


asked. 


Did the common grantor intend to sell the 
two pieces as half and half, and, if so, how could 
he call one half of 162.3 acres the “West 80 


acres? 


Did the common grantor intend to sell the 


“West 80 acres” and then divest himself of all 
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the remainder, and, if so, how could the “East 
VY,” (representing area) include or convey 82.30 
acres, instead of 81.15 acres as one half the area? 

If the north line and the south line of said 
quarter were to be split evenly, as many of 
Healey’s quarter sections were found to have 
been cut, then why did not the common grantor 
deed the “West 2” and the “East 2"°? 


No amount of research was able to find 
support for any of the menitoned possible 
intentions, so the holders within each part 
backed off to their respective lines. 

Continuing along this vein of thought, 
bear in mind also that finding a monument 
that conforms with the description of the 
land next to your survey but leaves a gap 
between the two parcels gives you no privi- 
lege nor authority to annex that gap to the 
land of your client. Rather, it imposes an 
obligation upon you to inform your client of 
the facts, so that he may consider whether 
he desires to make proper arrangements to 
acquire title to the gap or to stay out of it. 

The following example is a combination 
In establishing the boundary of 
a metes and bounds description of Mr. 
Meadowbrook’s land, the surveyor found 
that the northerly line crossed an old fence 
line into Mr. Talltree’s land. When Mr. 
Meadowbrook was so informed and he con- 


problem. 


ferred with his neighbor, they decided to 
exchange deeds to make their title conform 
with the monumentation of the fence line. 
The surveyor was instructed to make the 
necessary measurements and prepare the de- 
scriptions for the parts to be traded. This 
was done and the respective documents were 
Shortly thereafter, 
Mr. Talltree had the opportunity to sell his 
land, but, in the process of bringing the title 


signed and recorded. 


to date, it was discovered that the portion 
he had acquired from Mr. Meadowbrook 
in the exchange had been, and still was, en- 
cumbered by a mortgage. So remember 
that any movement of lines should give full 
consideration to the disposition of related 
encumbrances. 

Sometimes monuments are claimed to be 
indicative of a line described in a deed when 
in fact they do not conform with the calls, 
fit a background of history, or meet with ac- 
ceptance by others than the claimant. This 
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can be the basis of a suit to quiet title. In 
such a case concerning the claim of a strip 
of land adjoining a cut out of a large in- 
terior lot of an old subdivision, the plaintiffs 
desired to quiet title to this strip on the 
basis of two old monuments on the west line 
of said strip. In the processing of the case, 
a map for exhibit was prepared by a licensed 
surveyor and showed the lines described in 
the plaintiff's deed. This map showed not 
only the strip of land adjoining the plaintiff's 
land, but proved that the description in the 
plaintiff's deed was sufficient unto itself, re- 
ferring again to the definite and certain line. 
Neither of the two old monuments could be 
proved to have been set by the subdivider’s 
engineer nor for the plaintiff’s deed, there- 
fore the courts disregarded the monuments, 
even though testimony claimed they had 
been in their positions for thirty to forty 
years. This case’' was appealed and upheld 
in the Appelate Court. It again brings into 
focus many facts substantiated by other 
cases which point to the one fact that strict 
application of the deed description surpasses 
and is paramount against the use of any 
monument which does not have background. 
character, recognition, and acceptance in 
conformity with that description. 

As one of the pertinent points relative to 
whether an engineer or surveyor should ac- 
cept “a monument that has been used for a 
long time” for a control of his survey, con- 
sider the fact that in a quiet title action a 
plaintiff may recover only on the strength of 
his own title and not on the weakness of de- 
fendant’s title. Therefore, ‘““Where there is 
acquiescence in a wrong boundary and the 
true boundary may be ascertained by the 
deed, the acquiescence is treated both in law 
and equity as a mistake and neither party 
is estopped to claim to the true line.”'* This 
true line means that which is described in 
the deed. 

The statutory rule for preference of mon- 
uments over measurements is for the pur- 
pose of a crutch, and for construing a de- 
scription, and does not mean that the 
court may go outside the instrument to find 

'! Williams v. Barnett 135 Cal. App. 2d. 607. 

'2 Jancke v. McMahon 21 Cal. App. 781. 
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a monument not mentioned therein as a 
means of making the description in the 
instrument fit the monument.! For in- 
stance in the citation, “beginning at a point 
on the east line of Section 35 north 1321.13 
feet from the southeast corner thereof, 
being the northeast corner of the southeast 
4 of the southeast 4 of said section as 
shown on a Record of Survey Map filed in 
the County Recorder’s Office”, and where 
the total distance is also shown for the whole 
east line of the southeast 14 as 2644.72 feet, 
which distance should be used, 1321.13 feet 
or 1322.36 feet? Because the citation gives 
both the 1321.13 feet and the 44-4 corner 
reference which by split would be 1.23 feet 
further north, one needs the corroboration, 
the crutch as it were, of some outside thing 
to help make a decision. For this purpose 
an investigation and a check measurement 
revealed the fact that an iron pipe shown 
on said map 20 feet west of the 1321.13 foot 
point was only 0.06 feet north of its position 
on the map, which was a good indication of 
the particular distance intended by the 
writer of the description. Here is an ex- 
cellent example of how a monument can 
give locative support for concluding the 
interpretation of a call, but would not be in 
itself the finite control (that is, changing the 
1321.13 feet to 1321.19 feet) because the 
iron pipe had not been mentioned in the 
description. 

The specific reference to a map leads to 
another aspect of legal monument qualifica- 
tions. ‘When there is a description by 
courses and distances, and another by ref- 
erence to known monuments, the latter 
prevails; and a map or plan referred to 

certainly if a public record) stands upon 
the same footing as a monument.” How- 
ever, there was a case, that went through 
two trials in Colorado, concerning the in- 
terpretation of a reference to a map. A 
part of the deed read, “. . . westerly to the 
east line of the old bed of the South Platte 
River, as the same is marked and defined 
on the map of said city as per survey of 

Williams v. Hebbard 33 CA 2d. 636, 92 P2d. 
657. i 

14 Coles v. Yorks 36 Minn. 388, 31 NW 353 S. 
Ct. 





18 SURVEYING AND MAPPING 


F. J. Ebert; thence southerly along the east This again illustrates the fact that, where 
line of old bed 162 feet; .. .” Because the there is any ambiguity or misunderstanding, 
physical location of the river at the time of 
the trial was considerably west of that shown 
on the map, the court reasoned that the 
map only established the old river bed 


the employment of a map as part of the 
deed is of great value. But take particular 


note that a different conclusion can be made, 








incidentally as a monument and, at that, one based upon whether the reference in the S 
which lacked the essential property of fixa- deed to a monument shown on a map is 
tion, due to its wandering over the land. incidental, or is specifically to “‘a monument ma] 
Therefore it would not control the con- as shown on said map.” This is brought to wol 
struction of the deed. The case was ap- your attention to point out the meticulous not 
pealed and the second trial — the care which is sometimes necessary in in- equ 
e ‘tatio o another angle. . ress 
inte rpretation fre m another ang It terpreting a deed. 
pointed up the fact that the deed called a me! 
: : ; ; Although there are thousands of examples 
for the east line of the bed of the river ; ; hege : to | 
: Ss , which might be used for illustrations, the 
specifically, “as the same is marked and . ae f this di ‘ you 
. 7 : . . rimary objective of this iscourse 1s to - 
defined on the map of said city as per sur- P : y J " : gra: 
vey of F. J. Ebert”, thus making and hold- bring forth an awareness of the fact that me 
ing the showing on the map the control of Monuments alone are not paramount, un- tha 
the deed because the channel on the ground /ess they have the proper background of of t 
was variable and indefinite. Further evi- history; character assigned by deed, map, Am 
dence established the map as the common or description; recognition availed and cuss 
acceptance of control.”° proved by a correct survey; and acceptance gra. 
: os oe ° 193 
- _ — : ase > me » probability Z -_ 
15 Wilson v. Chicago Lumber & Timber Co based upon the majority pr ba ility of all oind 
129 Fed. 636 (reversed 143 Fed. 706) facts. 
or 
obj 
[ EDO MODEL 255A = 
Announcing the the 
nize 
in | 
Fi . and Pi L ° ther 
or Dredging pe Laying Nat 
To meet the requirements for extremely precise meas- Son 
urement of depths and underwater bottom contour in rec 
dredging and pipe laying operations, Edo has developed fei 
the Model 255A Survey Depth Recorder. ICC 
The new Model 255A Depth Recorder is a development mer 
of the famed Edo Model 255 which gives precise, con- con: 
tinuous indication of depths in any range from three I 
feet to 250 fathoms at speeds up to 15 knots. ne 
The Model 255A employs a transducer which has a of 1 
beam width of only 6 degrees at the 10 db point, which ; the 
results in greater detail within a relatively small area. i Thi 
Lessening the penetration of signals into silt or mud hi 
gives extremely precise indication of the actual depth vi0l 
and contour of the bottom. Edo Models 255 and 255A are manually ad- the 
For measuring dredging operations, silt, sharp slopes, justable for transducer draft or sound 
the Model 255A is recommended. For general survey, ®!0city and record in eight ranges stan 
deep depth and penetration, the standard Model 255, 0 to 70 feet or fathoms As : 
with beam width of 20 degrees at the 10 db point and 60 to 130 feet or fathoms é 
with accuracy within one-half of one per cent, is 120 to 190 feet or fathoms suc 
“ y P , 180 to 250 feet or fathoms the 
recommended. 1€ 
For full information on both = 
models write for brochure. P 











El : 


INCE A 
———~ "CORPORATION. college Point, L.I.,N.Y. ‘3S Cok 





ING 


here 
ling, 

the 
ular 
ade, 

the 
ip is 
nent 
it to 
ilous 


. in- 


nples 
the 
is to 
that 
, un- 
id of 
map, 
and 
tance 
of all 





( ad- 
ound 





ws 


The National Mapping Program 


By SHIRLEY V. GRIFFITH 


U. S. 


— OF YOU who are here today are 
very much interested in the National 
mapping program because you are actively 
working on some part of it. Others of you, 
not actually working on it, are nevertheless 
equally concerned with its success and prog- 
ress because of your interest as professional 
men and women and as citizens. It seems 
to me important, therefore, to outline for 
you the history and background of the pro- 
gram. To brief you on the background let 
me refer back to 1948, when, in January of 
that year, Robert H. Randall, of the Bureau 
of the Budget, at the annual meeting of the 
American Society of Photogrammetry, dis- 
cussed in detail the National mapping pro- 
gram. He spoke of the 100 years preceding 
1938 during which 17 official investigations 
and reports were instigated by the Presidents 
or Congresses. All of them had as their 
objective the improvement of Federal sur- 
veying and mapping operations. Most of 
the more thorough of these reports recog- 
nized a lack of coordination and leadership 
in the Federal mapping effort, and that 
there was no clear comprehension as to 
National survey and map requirements. 
Some of them made very comprehensive 
recommendations for correcting this de- 
ficiency. However, no measurable improve- 
ment resulted, and in 1939 the President 
considered the program so important that 
he instructed the Director of the Bureau 
of the Budget to conduct what may be called 
the 18th comprehensive study and report. 
This study took into consideration all the pre- 
vious reports, and independently investigated 
the basic National requirements from the 
standpoint of public and private user needs. 
As a result of that report, the President is- 
sued an executive order to the Director of 
the Bureau of the Budget to do whatever 


Presented at the Joint Semiannual Meeting of 
the American Congress on Surveying and the 
American Society of Photogrammetry, Denver, 
Colo., Sept. 29 to Oct. 2, 1956. 
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was necessary to improve and coordinate all 
Federal activities in surveying and mapping. 
The wording of that order is broad, but the 
procedures established for obtaining its ob- 
jectives are direct and specific. They are 
designed to determine user needs, provide 
suitable standards for quality of results, in- 
sure completion of work in time to be of 
maximum use, effect economy and efficiency 
of operation within agencies and coopera- 
tion with related Federal activities, and, 
finally, to insure prompt and effective distri- 
bution of survey and map information. 

The direct result of the executive order 
was to create in one place the authority for, 
and attending responsibility of, assuring a 
coordinated and integrated survey and map 
program. In order to carry out that re- 
sponsibility, Bureau of the Budget Circular 
No. A-16 was prepared, setting forth the 
responsibilities of the Bureau of the Budget 
and the agencies concerned. Exhibit A of 
that Circular specifies procedures for pro- 
gramming and coordinating domestic topo- 
graphic mapping. Other exhibits now in 
preparation cover other items of basic data 
concerning which programming and co- 
ordination are deemed desirable. At this 
time Exhibit P is in rough draft covering 
geodetic control surveys, and Exhibit C is 
being drafted to cover geological surveys. 

The March 1948 issue of the Journal of 
the American Society of Photogrammetry 
carries Mr. Randall’s detailed report on the 
National mapping program through the 
year 1947. My report today has so far only 
touched on the highlights of that period, and 
I would like now to discuss the progress of 
the surveying and mapping program from 
1948 to date. 

When I was assigned to the Bureau of 
the Budget last September, I, of course, 
knew in general of the responsibilities of 
the Bureau of the Budget with respect to 
the National mapping program, but I did 
not know too much about the procedures 
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by which the Bureau cooperates with the 
Federal agencies concerned in carrying out 
these responsibilities. Therefore, it occurs 
to me that you, yourselves, may be interested 
in a brief account of these procedures. 

Mapping, in the inclusive use of that 
term (now called by the United Nations 
“cartography”) is important. It is, how- 
ever, only one of a number of National needs 
and problems that must be considered in 
the preparation of the President’s budget. 
The overall budget policies are established 
by the President in the light of the estimates 
of tax revenues and the funds required to 
carry out the many programs in which the 
Federal Government is engaged—national 
defense, agriculture, health, education, etc. 
Once the President has established the gen- 
eral fiscal objectives for the budget year 
the Bureau of the Budget requests the de- 
partments and agencies to submit prelimi- 
nary programs. ‘These programs are re- 
viewed by the department heads, meeting 
with the Budget Director and his staff, for 
the purpose of determining the amount of 
funds that can be programed for a given 
department in the light of the President’s 
general budget policy. I am sure that all of 
you recognize that the total requests of the 
departments and agencies are always in ex- 
cess of those that could be financed within 
the general framework of the President’s 
budget policies. Once decisions have been 
reached by the Director of the Budget and 
the department heads as to the funds to be 
recommended in the budget for each pro- 
gram they are submitted to the President 
for his approval. Following the President’s 
approval, the department has the responsi- 
bility of justifying these funds to the Con- 
gress as part of the President’s budget sub- 
mission. 

The National mapping program is only 
one of many programs that must be ap- 
praised in relation to other program require- 
ments. 

To make a fair and equitable distribution 
of the funds available for the National map- 
ping program the Bureau has asked each of 
the Federal departments that are large users 
or producers of surveys and maps to desig- 
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nate a representative whose responsibilities 
shall be to: 

1. Assist in the development of integrated an- 
nual surveying and mapping programs; 

2. Supply the reports, material, and program 
data required to analyze programs; and 

3. Assist in the formulation and modification 
of the annual programs for National surveying 
and mapping activities. 

Agency mapping programs originate in 
the agencies and must be cleared through 
agency budget offices, pass inspection of de- 
partment budget offices, be subjected to 
possible reduction because of departmental 
appropriation limitations, and emerge to 
the Bureau of the Budget as firm depart- 
mental recommendations. 

The responsibility of the Bureau of the 
Budget is then to coordinate the National 
mapping program by cooperative arrange- 
ments with the Federal mapping agencies, 
through their assigned representatives, 
within the limit of available funds. 

It should not be assumed that because we 
now have a going National mapping pro- 
gram that we are filling entirely the Na- 
tional survey and map requirements. The 
need for surveys and maps is continually 
growing with the development of our coun- 
try, and we must expand the surveys and 
maps program to meet this growing need. 

In recent Federal and other documents 
and publications you will note the increasing 
use of the term “basic data.” In speaking 
of the “National Mapping Program” we are 
now concerned with the collection and 
processing of a multitude of items of basic 
data. By basic data I mean those items of 
basic information required to intelligently 
and effectively plan the conservation, use, 
and development of our mineral, water, and 
land resources. 

These items fall into three classes: 

1. Those which we derive from the land, such 
as minerals, soils, vegetation, water, climate, 
topography, etc., 

2. Those which we put upon the land, such as 
buildings, roads, railroads, geodetic control, and 
all other manmade features; and 

3. Those which we make to depict or catalog 
these natural and manmade resources. 
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These items of basic data or resources are 
critically important to National and local 
planning. If a wise and prudent man needs 
to know, evaluate, and conserve his re- 
sources, surely we as a Nation must know, 
evaluate, and conserve Our resources. 

To most of us the importance of this 
program of National self-knowledge is ob- 
vious. We have found that today in many 
fields of engineering and science it is im- 
portant to know now precisely what a con- 
dition was fifty years ago so that we may 
predict with reasonable assurance what that 
condition will be fifty years hence. Our 
older surveys are not good enough for that 
kind of engineering and scientific study. 
Our predecessors lost the opportunity to 
provide adequate basic data for this genera- 
tion, but we must not miss the opportunity 
to provide it for future generations. Even 
though we are perhaps 50 years tardy in 
getting the basic data we need, and, even 
though it may take us 30 years or more to 
acquire it all now that we are consciously 
launched on the program, there are signs 
that we are making progress. This is indi- 
cated by two recent reports submitted to 
the President of the United States at his 
request. Their conclusions and recommen- 
dations are the result of conscientious studies 
of critical mineral and water problems. 

The first of these is the Report of the 
President’s Cabinet Committee on Minerals 
Policy, dated November 1954. To this com- 
mittee the President appointed Cabinet 
members, which indicates that he considered 
the study of great impotrance. Included 
in the recommendations is item 6 which 
states, “That the Department of the In- 
terior, the Federal agency with major re- 
sponsibilities in this field, accelerate those 
activities which must precede or supple- 
ment private exploration such as_ topo- 
graphic and geologic mapping, geologic re- 
search, and the development of geochemical 
and geophysical theories and techniques.” 

The second is the Report of the Presi- 
dent’s Advisory Committee on Water Re- 
sources Policy, dated December 1955. Here 
again the President called upon Cabinet 
members to form the committee. 
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In his letter to the Secretary of the In- 
terior, the Chairman of this latter Com- 
mittee, the President stressed the importance 
of basic data relative to water, saying, “. . . 
we must make the best use of every drop of 
water which falls on our soil, or which can 
be extracted from the oceans.” These words 
of the President indicate that he is fully 
aware of the alarmingly rapid fall of our 
water table in many areas, our rapid in- 
crease in population, and of the increased 
demands for water occasioned by our ex- 
panding industry. 

To formulate a National water policy and 
program, it is neccessary to have adequate 
information on all the items of basic data 
that bear in any way on the water problem. 
In this second report the committee spelled 
out fourteen items of basic data that are 
critically important to a full knowledge and 
understanding of this problem. Those 
items and the programs recommended to 
obtain them are as follows: 


l. Meteorological observations. Increase by 
30% our knowledge of temperature, precipita- 
tion, and evaporation by the installation of re- 
cording and gaging stations to determine then 

2. Surface water. A 50% increase in stream- 
flow measuring stations. 

3. Water quality. Tripling our current pro- 
gram, over the next five years, of measurement 
and study of chemical and biological water 
quality. 

+. Ground water. The program designed to 
develop principles of ground-water distribution 
and to map, appraise, and interpret the ground- 
water resources, should be doubled over the 
next five years. 

5. Sedimentation. The daily sampling of 
sediment loads in streams, mode of transpor- 
tation, and pattern of disposition of sediment 
eroded from the land should be quadrupled 
over the next 10 years. 

6. Soils. The nationwide soil classification 
and soil mapping program, including publica- 
tion, should be completed during the next 15 
years. 

7. Topography. 
coverage should be completed within 15 years, 


Standard topographic map 


proceeding on current priority requirements and 
including a program of revision to provide and 
maintain maximum usefulness. 


8. Geology. Standard general-purpose geo- 








logical surveys should be completed within the 
next 30 years. 

9. Cadastral surveys. Both original surveys 
and resurveys of the public domain should be 
completed within the next 10 years. 

10. Geodetic control surveys. Geodetic con- 
trol surveys must be completed at least one year 
ahead of the topographic mapping program. 
This will require that the geodetic control cov- 
erage be completed in 14 years. 

11. Vegetation. Forest and range surveys 
should be completed in 15 years, with periodic 
resurveys accomplished every 10 years there- 
after. The amount of marketable timber on 
our public lands is important to our National 
economy. 

12. Fish and wildlife. 
in biological investigation, life cycles, and im- 
proving habitat must be made. Data must be 
obtained on the effectiveness of manmade de- 
vices, such as fish ladders and hatcheries. To 
preserve our fish and wildlife these things are 
particularly essential. 

13. Watershed management effects. Investi- 
gations should be expanded to determine effects 
of watershed management on hydrology, includ- 
ing runoff and sediment. Special attention 
should be given immediaetly to research which 
will bridge the gap between effects on experi- 
mental plots and small watersheds, and effects 


Substantial increases 


in larger river basins. 

14. Economic data: There is particular need 
to increase the collection of impartial informa- 
tion on economic factors relative to water. The 
total amount of funds currently spent on the 
collection and evaluation of basic economic data 
should be tripled over the next 10 years. 


These two committee reports spell out 
in unequivocal terms the Nation’s need for 
gathering basic data relative to minerals and 
water, without which our National economy 
cannot be planned and managed effectively 
or efficiently. These recommendations do 
not, expressly or impliedly, mean that we 
do not have other items of the National 
program to be concerned with, such as 
nautical and aeronautical charting, ocean- 
ography, hydrology, seismology, etc., but 
these were omitted from the reports because 
they are not critical items relative to min- 
erals and to land and water considerations. 

The President forwarded the report on 
water to the Congress on January 17, 1956, 
with these words, “The policies we adopt for 
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the development of our water resources will 
have a profound effect in the years to come 
upon our domestic, agricultural, and indus- 
trial economy. I commend the fundamental 
purposes and objectives of this report, and 
I earnestly recommend that the Congress 
give prompt attention to its proposals.” 

To carry out the recommendations of the 
advisory committees it will be necessary to 
provide for some increase in current pro- 
grams annually for the next few years, 
gradually reducing these as the programs 
begin to be completed, after which there 
would have to be adequate provision for 
continuing the collection of data on items 
which constantly change, such as meteoro- 
logical observations, forest inventories, etc., 
and revision programs for maps, charts, and 
statistics, to insure maximum usefulness. 

The recommendations of the committees, 
if followed, will provide for the orderly col- 
lection of most of the items of basic data 
necessary to plan intelligently and effectively 
the land, water, and minerals programs of 
the future. We must recognize, however, 
that the basic data needs change from time 
to time, and the needs of ten years from now 
may be quite different from what they are 
.today. Each year each agency program 
must be re-examined and revised in the light 
of current needs and of fiscal and ad- 
ministration policy. In the preparation of 
annual programs, because of limited funds, 
we must carefully distinguish between “de- 
sirements” and requirements. 

Carrying out a rapidly expanding basic 
data collection program entails some aspects 
which may make its accomplishment diffi- 
cult. 

The recruitment of technically trained 
personnel in the sciences of surveying, map- 
ping, geology, hydrology, photogrammetry, 
meteorology, etc., may not be easy because 
of the limited number of such persons avail- 
able. It may be necessary to train such 
persons by on-the-job training programs, 
and this has been done in some instances 
in the past. Equipment necessary to pro- 
vide the increased progress necessary in 
some of the items will have to be purchased 
and installed. And, most important of all, 
the program must be coordinated in its 
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entirety. We must have plans for the types 
of surveys needed, specifically state their 
requisite elements, and follow the program 
carefully. 

Many of you are concerned directly with 
the topographic mapping program. I men- 
tion this because it is the basis for practically 
all studies and planning. This program has 
clear and easily stated objectives. For Na- 
tional topographic map coverage we have 
the 1: 250,000-scale series, now nearing com- 
pletion. For small area planning the 1 :62,- 
500-scale topographic map series, covering 
the entire United States, its territories, and 
possessions, is an absolute must. As these 
maps are completed they may be reduced 
in scale and, with revised format, published 
to make up a 1:125,000-scale series, if this 
proves necessary for civil defense and other 
purposes. Mapping on the | : 24,000 scale is 
demanded in areas of population concen- 
tration and industrial development. 

A similar plan and production schedule 
for geodetic control surveys should be made 
and the surveys accomplished weil in ad- 
vance of the mapping programs, thereby 
avoiding the task of makeshift geodetic or 
map-control surveys by mapping agencies. 
Such makeshifts are not in the interest of 
economy or efficiency and do not conform 
to our current concept of the geodetic con- 
trol needs of the United States and its terri- 
tories and possessions. 

It is also not in the interest of economy 
for geologic surveys to be performed without 
the information provided by the topographic 
maps. They should be planned and pro- 
gramed to follow the topographic mapping. 
Similarly, the soil surveys of the Nation 
should be planned and scheduled to follow 
closely upon the completion of the geologic 
surveys, for here too it is not in the interest 
of efficiency or economy that they be per- 
formed without the information provided 
by the topography and geology of the area 
to be soil-surveyed and soil-classified. Sur- 
face water, ground water, and sedimentation 
studies are also made easier and less costly 
when adequate topographic, geologic, and 
soil maps are available, so here again col- 
lection of the items of basic data must prog- 
ress in an orderly manner. 


Oceanographic surveys and studies, tide 
and current measurements and predictions, 
coastal and hydrographic surveys and nau- 
tical charting, and airport and aeronautical 
charting are important, and these, too, 
should be planned and programed. 

These and other items of basic data vitally 
important to our Nation must be coordi- 
nated with their components in the basic 
data collection program. 

Since Mr. Randall reported on the Na- 
tional Mapping Program in 1948, there has 
been considerable progress and consequently 
a degree of increase in production. To cite 
some of our most important accomplish- 
ments since 1947, we have started or ac- 
complished the following: 


1. The 1:250,000-scale standard topographic 
maps covering the entire United States, which 
is scheduled for completion in 1957. 

2. A set of standard topographic map symbols 
acceptable almost in its entirety for civil and 
military requirements, which permits ready in- 
terchange of data for publication on either civil 
or military format. 

3. Although costs of labor and materials have 
risen sharply since 1948, we are able to produce 
practically as many square miles of mapping for 
our dollars as we did formerly. This is possible 
because we have been able to speed production 
through improved techniques, procedures, and 
instrumentation. 

4. Time and labor is saved by the adoption 
of negative scribing, to replace drafting and 
engraving. 

5. Stereoscopic bridging techniques, using 
precise stereoscopic plotting instruments which 
require fewer horizontal- and_vertical-control 
stations, are speeding map production. 

6. The Kelsh Plotter and the Twinplex are 
available for faster and more accurate map 
compilation. 

7. The geodimeter, for measuring lengths of 
lines on the ground by light waves, makes pos- 
sible faster and more precise geodetic surveys 
by trilateration. 

8. A new set of standard specifications for 
geodetic control will shortly be released by the 
Bureau of the Budget, which will make possible 
better coordination of our geodetic work and 
induce contributions to the National coverage by 
all Federal agencies, State and local govern- 
ments, and private surveyors and engineers. 

9. Aerial photography and magnetometry are 








54 


increasingly used as aids to geological research, 
investigation, and analysis, to the end that geo- 
logic surveys can be carried out more accurately 
with greater speed. 

These are some of the things that have 
developed in the past eight years, and there 
is little doubt that the next reporting will 
record further accomplishments. Already 
we see the possibilities of some major contri- 
butions to this science. For instance we 
have: 

1. The promise of a new geodetic survey in- 
strument, the Tellurometer, which it is believed 
will, by permit 
ground-line measurements using base stations 


electronic device, accurate 
and an easily portable field instrument. An 
electronic calculator attachment may permit al- 
most instantaneous position determination of the 
field instrument. 

2. As stated, we will have the Nation covered 
in 1957 by the first standard topographic map 
series on the 1:250,000 scale. 

3. Convergent photography may develop into 
a photomapping procedure to revolutionize our 
present concept of speed of production and 
accuracy. 

+. Fast and accurate cadastral surveys may 
be made by photogrammetric methods, out- 
stripping the speed of but equaling the ac- 
curacy of such surveys by ground methods. 
Such a method is under study, and tests of these 
methods are being undertaken this fall, with 


encouraging results, 


Symposium on Systems 


The School of Library Science of Western 
Reserve University, in conjunction with its Cen- 
ter for Documentation and Communication Re- 
15-17, 1957, the 


nation’s first comprehensive demonstration of 


search, will present, April 


systems presently in use for the organization, 
storage, and retrieval of recorded information, 
together with a symposium on_ information- 
handling techniques. 

Cosponsor of these activities is the Council on 
Documentation Research, a group recently 
formed by representatives of organizations in 
government, industry, and education for the 
stimulation of effective cooperation among those 
who produce, organize, and use information of 
all types in all fields. 

An outgrowth of the Conference on the Practi- 


cal Utilization of Recorded Knowledge held in 
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Further demands on our capacity for 
collecting basic data are occasioned by the 
great need for additional recreational fa- 
cilities. to serve our growing population. 
The new Highway Bill, recently enacted by 
the Congress, will place more demands upon 
our productivity in geodetic control surveys, 
mapping, geology, and soils, and point up 
the importance of basic data for highway 
planning, design, and construction. 

In addition to the Advisory Committee 
reports on minerals and water, already re- 
ferred to, it is to be noted that the Hoover 
Commission reports support their contention 
as to the need of more and better basic 
data. It is understood that another report, 
being prepared by the Conservation Foun- 
dation, will also specifically recommend 
speeding up the collection of basic data. 

What I have said is, as I am sure you 
will understand, in the nature of a progress 
report to you, members and friends of these 
two splendid societies meeting here in Den- 
ver. It is also directed to our colleagues, 
the instrument makers and manufacturers 
who display their ingenious products at our 
meetings. It is upon the support, labor, 
and ingenuity which each of you contributes 
that the realization of these predictions and 
hopes for greater accomplishment largely de- 
pends. 


for Information Retrieval 


Cleveland in January 1956, this three-day pro- 
gram will bring together 20 or more information 
systems devised or adapted by their users to 
meet specific Machines needed to 
make the presentations most effective will also 


problems. 


be demonstrated, but the emphasis is to be on 
working systems. 

For the three days of the symposium a model 
information center will be set up on the Uni- 
versity campus, and answers to questions asked 
in Cleveland will be sought in the information 
resources of cooperating organizations across 
the country and abroad. In this way both high- 
speed transmission methods and rapid searching 
techniques will be shown in operation. 

Further information may be obtained from 
Jesse H. Shera, Dean, School of Library Science, 
Western Reserve University, Cleveland 6, Ohio. 
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The Esselte Conference on 
Applied Cartography 


By CHARLES S. SPOONER, JR. 


ARMY MAP 


N INTERNATIONAL CONFER- 

ENCE on Applied Cartography was 
held in Stockholm, Sweden, in the summer 
of 1956, immediately following the Inter- 
national Congress of Photogrammetry. 
Conferees numbered approximately 35, and 
included representatives of commercial, as 
well as of government organizations from 
the United Kingdom, France, Germany, 
Switzerland, Finland, Denmark, Pakistan, 
Norway, and the United States. The con- 
ference was unique in several ways. First, 
it was sponsored by the large Swedish com- 
mercial printing and publishing concern, 
Esselte. Dr. Carl Mannerfelt, well known 
to cartographers throughout the world was 
chairman and host. Second, the small num- 
ber of participants was conducive to much 
informal after the scheduled 
presentations of prepared papers. Third, 
the scope of the conference was unique in 


discussion 


that it was limited to two important carto- 
graphic areas 
reproduction. 


map compilation and map 
Operational requirements 
and capabilities of present as well as of 
newly developed techniques were covered. 
The discussions revealed many interrelation- 
ships between these two fields which must 
be recognized if effective maps are to result. 
Combining two closely related fields proved 
to be a refreshing change from the more 
conventional professional-conference _ pro- 
cedure where one field of specialization pre- 
dominates. 

The setting for the conference, at Tollare, 
a small college in a forest preserve some ten 
miles from Stockholm, was also noteworthy. 
We were fed and lodged on the campus, 
and the technical sessions were held in a 
nearby classroom. Except for short visits to 
the Swedish Geographical Society, and sev- 

Presented at a meeting of the Cartography 
Division, Washington, D. C., Nov. 15, 1956. 
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eral other points of interest in Stockholm, 
the entire conference was conducted in the 
quiet pleasantness of Tollare. Because of 
this isolated environment, and the small size 
of the group, many informal discussions 
were possible, lasting friendships were made, 
and a continuous exchange of ideas and 
technical information assured. 

Technical papers presented covered a va- 
riety of subjects including scribing and its 
associated procedures, instruments and ma- 
terials, photolettering, rub-on, etch and 
stripping coatings, brush-graining of press 
plates, certain aspects of production man- 
agement, standardization of nomenclature. 
and the desirability of establishing an inter- 
national group or society to foster the ex- 
change of information in the compilation 
and reproduction areas of map production. 
All the contributions made, can not be cov- 
ered in this brief report, but some of the 
highlights can be noted. 

Samuel Sachs, of the Coast and Geodetic 
Survey, was a leading contributor at the 
conference pertaining to plastic scribing. 
This technique is gradually being introduced 
into mapping organizations of several Euro- 
pean British “Astrofoil” and 
German “Astrolon” are two vinyl chloride 
thermoplastics widely used in Europe today 
as a scribing base material. 


countries. 


Most agencies 
abroad employ plastic engraving only for 
new map production, as revisions can be 
made more economically on older materials. 
The dimensional stability of the modern 
plastics, although constantly improving, is 
still unattractive to some individuals in 
countries represented and accounts, in part, 
for the slow introduction of this medium. 
C. F. Fuechsel, of the U. S. Geological 
Survey, created considerable interest with a 
paper which proposed extending the prin- 
ciples of scribing to steps which precede 
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final color separation. He reported success- 
ful results by photogrammetrists and field 
engineers in employing this process for pre- 
liminary plotting, as well as for the final 
phases of photogrammetric manuscripts 
wherein scribing was substituted for pencil 
reshaping. 

Dr. D. Chervet, of Landestopographie, 
Bern, Switzerland, gave a detailed account 
of scribing on glass, which has been a finely 
developed art in his agency for some years. 
The procedures he described differ from 
those normally followed by practitioners of 
plastic scribing. At Landestopographie, one 
color separation (brown for example) is 
scribed. This negative is then used to pre- 
pare the scribe-guide image for the second 
separation. After the second negative is 
scribed, it is composited with the first to 
prepare the scribe-guide copy for the third 
separation, and so on with successive nega- 
tives. In this manner, exact registration is 
insured. 

A great variety of scribing tools were dis- 
played at the conference. The most unique 
of the newer instruments was the Swiss elec- 
trically driven dot-and-circle scriber. Indi- 
vidual preference for scribing tools appeared 
to be as widespread abroad as it is in our 
own mapping agencies. This has compli- 
cated scribing instrument design and man- 
ufacture and prevented standardization, by 
commercial suppliers, as to the “ideal” 
hardness of the scribe-coat material. It 
would seem that effort should be expended, 
on the part of all concerned, to standardize 
tools and coatings judiciously, in order to 
advance the application of this color sepa- 
ration process. 

Development of photolettering equipment 
has received considerable attention in Eu- 
rope. Conferees were shown the German 
Hohlux Typofot. A more portable compos- 
ing machine, produced in Great Britain and 
termed the Photonymograph, type KC3, 
was described by K. W. Bland of the British 
Ordnance Survey. M. de Brommer, a rep- 
resentative of Institut Géographique Na- 
tional, Paris, France, presented a very inter- 
esting paper on the Staphograph (formerly 
termed the Nomafot). This instrument is 
presently being developed, for the Institut 
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Géographique National and the Army Map 
Service, by the Societe d’Optique et de 
Mecanique de Haute Precision. Designed 
for base plant operations, it permits compos- 
ing an entire map-lettering layout on a sin- 
gle sheet of film. The U-shaped optical 
system of the Staphograph permits precise 
orientation and automatic exposure of map 
names, word by word, onto a single large 
sheet of film. Direct photocomposing of 
name plates for map production is a desir- 
able objective, and map makers will be in- 
terested to learn of the Staphograph per- 
formance when the instrument becomes 
available early in 1957. It will be interest- 
ing, also, to see how successfully the Stapho- 
graph can be utilized to photocompose many 
conventional mapping symbols. The in- 
strument may prove to be more expeditious 
than present procedures and may insure, for 
such symbols, greater uniformity than is pos- 
sible in scribing them with templates. 

Considerable interest was shown in Dri- 
Strip coatings as reported by Mr. Lofgren of 
Esselte. Similar coatings are now in use in 
most United States mapping agencies for 
portraying open water, urban area, and ele- 
vations by color gradients. Strippable coat- 
ing facilitated preparation of maps of 
Sweden by the Esselte organization, for the 
country is dotted with thousands of small 
lakes and islands. The rapidity with which 
open water negatives could be prepared by 
employing these coatings was especially wel- 
comed, economically, by the Swedish cartog- 
raphers. 

The Army Map Service representative re- 
ported on the use of rub-on coatings in 
preparing multicolored proofs on_ plastics. 
These coatings, which consist of highly pig- 
mented bichromates, can be rubbed onto 
plastic sheets, thereby eliminating the con- 
ventional plate-whirler equipment and the 
long drying time associated with whirle: 
application. The conferees were impressed 
by the ease and simplicity of producing color 
proofs by rub-on coatings. 

Brush-graining, as a means of preparing 
plates for lithography, was of special interest 
to the participating reproduction specialists. 
This technique, as reported by the Army 
Map Service, involves the use of a hand or 
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power driven brush, pumice-stone powder, 
and water to grain zinc or aluminum plates 
rapidly. Experience to date indicates that 
resulting image clarity or sharpness equals 
or exceeds that on maps printed from con- 
ventional deep etch plates. Improved color 
registration also results, for less water is used 
on the press. Moreover, savings are effected 
by decreased consumption of lithographic 
inks. The light brush-graining extends the 
life of the metal plates appreciably, plate 
surfacing time is greatly reduced, and grain- 
ing tubs are eliminated. 

Wrener, of Esselte, posed a problem rel- 
ative to the preparation of interposing 
screens. Esselte’s experience is similar to 
that of most mapping organizations; i.e., the 
great variety of screen sizes and types. How- 
ever, the demand is so limited that commer- 
cial companies are not interested in pro- 
ducing screens at prices attractive to the 
consumer. Most mapping organizations are 
thus obliged to make their own. It was 
agreed by the conferees that standardization 
of screen sizes and types would encourage 
commercial production of such items. Be- 
cause of the variances in map design, how- 
ever, it was believed that standardization of 
interposing screens will be difficult to 
achieve. 

Possible standardization of line weights, 
symbols, and nomenclature was also dis- 
cussed, and, in these areas, there was hope 
that some degree of uniformity might be 
realized. Fuechsel informed the conference 
about the U. S. Inter-Agency Committee 
which is working toward standardizing in- 
struments, coatings, and symbols associated 
with scribing. He felt, in view of the inter- 
est abroad, that it would not be difficult to 
extend U. S. collaboration to an interna- 
tional effort. The current effort, between 
Institut Géographique National and Army 
Map Service, to develop nomenclature em- 
bracing all phases of mapping was reported 
by de Brommer. This work is well along 
and, when completed, it could serve as a 
provisional glossary for international con- 
sideration. 

Duncan Fitchet of Rand McNally, Lund- 
qvist of Esselte, and Kajamaa of Finland 
presented papers which stressed assignment 


planning and production management. 
While problems of commercial mapping 
organizations are not identical, in all as- 
pects, to those of government agencies, it 
was interesting to note that forms and pro- 
cedures for collecting cost data and plan- 
ning assignments are not a great deal unlike 
those used by some European and U. S. 
government mapping organizations. These 
papers indicated that there is little differ- 
ence in the degree of professional pride or 
care given a cartographic assignment by 
commercial or governmental cartographers, 
nor in the desire of management to do the 
job as efficiently as possible. 

The closing sessions of the conference 
were spent in exploring the possibilities of 
establishing an international body to pro- 
mote exchange of technical information and 
standardization in those phases of cartog- 
raphy not presently covered by existing pro- 
fessional groups. Opinion was expressed 
that geodetic, photogrammetric, and map- 
reproduction phases were adequately cov- 
ered by active regional and international or- 
ganizations. The processes embracing map 
compilation through to the printing of the 
map, however, were not thought to be re- 
ceiving the attention they merited. Dr. 
Mannerfelt, therefore, presented to the con- 
ferees the following resolution: 

Resolved that the delegates to the Esselte 
Conference on Applied Cartography are agreed 
that a body for the continuation and extension 
of international cooperation on Applied Carto- 
graphy should be formed. This international or- 
ganization should concentrate its activity on such 
aspects of cartography as are not already cov- 
ered by existent organizations. 

The Conference is aware that the question 
should be subject to further investigation in the 
various countries before any definite steps are 
taken and the delegates propose to form a con- 
tact with the authorities in the countries in ques- 
tion, with a view to proposing the formation of 
an International Society for Cartography during 
1958, when a meeting should take place either 
in the United States or in one of the European 
countries. 

This resolution was adopted, although 
several of the conferees were not able to 
speak officially for the organizations they 








represented. In order to study the problem 
further, a committee was designated with 
the following membership: Dr. Mannerfelt 
of Esselte, Chairman; Dr. E. Gigas, Direc- 
tor, Institute for Geodesy, Frankfurt, Ger- 
many; Dr. D. Chervet, Landestopographie, 
Bern, Switzerland; K. W. Bland, Ordnance 
Survey Office, London, England; S. de 
Brommer, Institut Géographique National, 
Paris, France; and Duncan Fitchet, Rand 
McNally Company, Chicago, Illinois. 

Mr. Fitchet is now actively exploring ways 
and means for accomplishing this technical 
exchange. He is considering utilizing exist- 
ing organizations such as UNESCO, with 
its Cartographic Office, the International 
Society of Photogrammetry, and the Amer- 
ican Congress on Surveying and Mapping. 
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The possibility of commercial mapping con- 
cerns in this country sponsoring, periodi- 
cally, international get-togethers in this field 
is also being studied. 

The probability of having another small 
and intimate international conference, such 
as the one so successfully conducted by Es- 
selte, is perhaps unlikely. It is hoped, how- 
ever, that the committee appointed at the 
Esselte conference may be successful in es- 
tablishing effective international machinery 
for the continuation and extension of coop- 
eration in applied cartography. This is a 
problem of interest to the American Con- 
gress on Surveying and Mapping, and our 
society will, I am sure, lend all possible 
assistance. 


: 


The Map Collection of Baker Library at Dartmouth College 


Unique among college libraries, the Dart- 
mouth Map Library exists and prospers because 
of the interests and background of Nathaniel 
Goodrich, College Librarian from 1912 to 1950. 
War Department work during World War I 
and mountain climbing around the world 
helped him to foresee the need for maps in a 
college library. World War II increased map 
production and use and resulted in the postwar 
deluge of Army Map Service depository maps 
upon the College. A full-time cartographer and 
map librarian was acquired simultaneously in 
the person of Dr. Van H. English (now of the 
Geography Department). In 1945 the collec- 
tions numbered about 14,000 sheets. They now 
number over 75,000. One quarter of the maps 
are of historical interest and the remainder cur- 


rent material. 


A great strength lies in the field of historical 
cartography and, especially in such sub-fields as 
the New England area, British and French co- 
lonials, and early American imprints. Another 
strong interest is exercised in the Polar Regions. 
This reflects the prevailing College interest in 
things of the outdoors, skiing, mountain climb- 
ing, and, particularly, the presence of the 
Stefanssons, their library, and the newly begun 
Northern Studies Program. In recent years a 
Department of Russian Civilization has en- 
couraged an already existant interest in maps of 
the Soviet Union. Such materials as general 
and topical wall maps, captured German map 
series, and atlases are available. For example: 
atlases cover the period from the first Russian 
atlas of 1745, through the Great Soviet World 
Atlas of 1937-39, to the very new and large 
Baranov Atlas Mira of 1954. 


Contractors Guide 


\ revised edition of the “Contractors Guide” 
for Army Research and Development has been 
completed. This brochure is designed to inform 
contractors of general principles and procedures 
governing Army Research and Development 
contracts and to assist them in identifying proper 
sources of communications on matters related 
to their interests. 

As stated in the foreword of the brochure, 
the United States Army seeks the fullest support 


of American science and industry in providing a 
combat posture best suited to serve the national 
interests. 

Of special interest to readers of SURVEYING 
AND Mappinc will be the material on page 15 
of the brochure, under the heading “Mapping.” 
The brochure may be obtained on request by 
writing to: Technical Liaison Officer, Office of 
the Chief of Research and Development, De- 
partment of the Army, Washington 25, D. C. 
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A Degree Program in Cartography 


By ROBERT D. CAMPBELL 


THE GEORGE WASHINGTON 


A EXPERIMENTAL degree program, 
the Bachelor of Science in Cartog- 
raphy, has been initiated by the College of 
General Studies of The George Washington 
University. The early phases of the pro- 
gram are being sponsored by the VU. S. 
Navy Hydrographic Office. The 
now offered are taught off-campus at that 
agency. If the program proves to be sound, 
and if it is adequately supported, its off- 
campus scope will be increased next year. 
The hope is that it will eventually develop 
into an on-campus curriculum as well. 
The degree program has been developed 
over the past two response to 
continuing requests from many government 


courses 


years in 


agencies which have cartographic missions. 
Before the College of General Studies was 
asked to accept it experimentally, a whole 
series of curricula had been prepared by 
members of the Geography Department and 
discussed with responsible cartographers 
from all cartographic agencies. The pres- 
ent curriculum has evolved through a num- 
ber of stages, having first been thought of 
as a two-year terminal degree program in 
the Junior College, then as Baccalaureate 
degree programs in both the Schcol of En- 
gineering and Columbian College—the lib- 
eral arts college of this University. 

None of these programs seemed to meet 
the real educational requirements of the 
professional cartographer, but it was diff- 
cult to know exactly why this was the case. 
There were two basic problems: (1) such 
a degree program is not offered elsewhere 
in this country, so there was no educational 
experience to serve as a basis of evaluation: 
and (2) a reasonable program for Cartog- 
raphy was thrown badly out of focus when 


it was forced into the established mold of 


either engineering or liberal arts curricula. 


Based on Dr. Campbell’s presentation before 
the ACSM Cartography Division meeting on Nov. 
15, 1956. 
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UNIVERSITY 


The answer appeared to lie in an experi- 
mental program—and to sponsor such pro- 
grams is one of the functions of the College 
of General Studies—which was designed to 
meet the needs of contemporary cartography 
without sacrificing academic standards. 
The only assumption made in the entire pro- 
cedure was that cartography is in fact a 
profession for which there is a basic need 
of a sound training program—a need which 
is not met by in-service training programs, 
and which, therefore, should be the re- 
sponsibility of our educational institutions. 
It must not be assumed for one moment 
that the curriculum is a final one. It will 
certainly be subject to many changes. In 
fact, it cannot be assumed that this ex- 
perimental program will finally be accepted 
by the University faculty. It must prove 
its value before this will come about. 
Working cartographers may have been 
trained in any one of a number of different 
academic disciplines. 


Probably most of 
them 


at least in the Washington area 

were trained either as engineers or geog- 
raphers, although there are many whose de- 
grees were in such fields as geology, forestry, 
physics, and the like. the 
general form of the academic program de- 
veloped, it became apparent that cartog- 
raphy ought not to be dominated by any 
one of these disciplines. The result is that, 
while the program is academically not too 
unlike related degree programs, it has cer- 
tain that set it apart. Over 
fifty percent of the required courses are 
humanities and The recom- 
mended electives range from speech to man- 
The 
mathematics and statistics requirements are 
reasonably stringent for an undergraduate 
degree. 


However, as 


differences 
sciences. 


agement to logic to foreign language. 


The cartography and engineering 


courses are by no how-to-do-it 
The program will in no way be a 


substitute for in-service training; but it may 


means 
courses. 
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give the trainee a better background for 
assimilating and improving the on-the-job 
training techniques. 

Although the element of the University 
participating in this joint development ven- 
ture has been the Department of Geography 
and although the experimental program is 
being led by Assistant Professor Westermann 
of this department, the Department of 
Geography does not want to direct the pro- 
gram if it becomes a going concern. It 
should be directed by a cartographer whose 
basic interests are in this field as a career 
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and profession. 

The curriculum is still tentative. It has 
been expanded to 128 semester hours, al- 
though normal University requirements are 
120 semester hours, because it was felt that 
nothing more could be excluded. If all the 
“absolutely essential” courses recommended 
by various professional cartographers had 
been included, the total would probably be 
something over 200 hours. But this does 
not mean that your comments and criticisms 
are not invited. In an educational field as 
new as this, everyone’s ideas are important. 


Symposium on Size and Shape of the Earth 


This symposium was held, November 13-15, 
1956, at Columbus, Ohio, under the joint spon- 
sorship of the Institute of Geodesy, Photogram- 
metry and Cartography and the Mapping and 
Charting Research Laboratory of Ohio State 
University, for discussion of the latest develop- 
ments and trends in the determination of the 
size and shape of the earth by various methods. 
The program included four technical sessions, 
two inspection tours, and a dinner. 


The first session was devoted to discussion of 
classical and modern arc-measuring methods. 
After the usual welcoming and _ introductory 
addresses, the program got under way with a 
discussion of a proposed new set of specifications 
for geodetic control; a showing of photographs 
of geodetic activities in Latin America; a de- 
scription of a light-interference comparator for 
calibrating invar wires for baseline measure- 
ment in Finland; an account of geodetic activi- 
ties in Canada, with special reference to Shoran; 
a report on some over-water tests of electronic 
distance-measuring equipment; a description of 
various Geodimeter models; and a discussion of 
the computation of distance and azimuth of 
superlong (6,000 miles) geodesic lines. 

The second session was devoted to astronomic 
methods of determing the shape of the earth. 
It included comments on photographic and 
electronic solar eclipse observations, with dis- 
cussions of the accuracy and reliability of the 
photographic method; discussion of the measur- 
ing of the profile of the moon’s visible limb; a 
description of the 1954 solar eclipse expedition 
to Knob Lake, in northern Canada; a discus- 


sion of occultations; and a description of the 
moon-position and earth-satellite methods. 

The third session was devoted to gravimetric 
methods. It included a description of a new 
gravimeter and its application to measuring 
earth tides; gravity measurements at sea; gravity 
surveys in Canada; world gravity connections; 
a report on the 1956 International Gravimetric 
Conference in Paris, and international coopera- 
tive activities; and the gravity field at very high 
elevations (about 300 miles above the earth 

The fourth session was devoted to tying to- 
gether the various methods discussed in the 
earlier sessions and to discussion of a World 
Geodetic System. It included a discussion of 
current computations to determine a new figure 
of the earth, and emphasized the importance of 
the gravimetric method. It was stressed that 
the shape of the earth can be determined most 
accurately by gravimetric and astronomic meth- 
ods, but that arc measurements are still the only 
method of determining its size. 

After each day’s sessions there were guided 
tours of the facilities and activities of the Insti- 
tute of Geodesy, Photogrammetry and Cartog- 
raphy and the Mapping and Charting Research 
At a dinner following the third 
session, an interesting talk was given on the 
subject of artificial satellites. 

Most of the papers presented were interesting 
and informative. The symposium was particu- 
larly impressive in the high caliber of the par- 
ticipants, all experts in the fields of geodesy, 
gravity, or astronomy. Attendance was esti- 
mated as close to 100. 


Laboratory. 


J. L. Speert 
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The Drafting Machine 


By LYNE S. METCALFE 


VER THE YEARS, the drafting of 

plans and specifications has played an 
increasingly vital role in the roadbuilding 
field. This preliminary work, too, has in- 
volved an increasing and often large seg- 
ment of the work of construction. 

Advances in the cost of employing skilled 
designers and engineers have been rapid and 
today represent a surprisingly high percent- 
age of total costs. The fact is that with the 
pay of draftsmen rising to as high as $1.75 
an hour and even more, such organizations 
as Division of Highways Advanced Plan- 
ning, Stockton, California; Washington 
County Highways Dept., Hudson Falls, New 
York; and others have turned to mechanical 
aids as a means of keeping these rising costs 
down. 

Consideration must also be given to speed 
and accuracy factors, because demands made 
today on the ever more complicated business 
of planning roads exert steadily growing 
pressure on the drafting room. 

The development and gradual improve- 
ment of mechanical drafting devices and 
techniques are providing the answer to this 
problem for a growing list of road planners, 
such as those listed above, together with me- 
chanical engineers, architects, and others 
who must work out their ideas on the draft- 
ing board before putting them into actual 
construction. The men in charge of this 
work are finding that the improved drafting 
machines of today will save from 20 to 80 
per cent of the time required for a given 
drafting job, depending upon its character. 

Here are some of the figures: 

Percentage 
of Time 

Saved 
Lea atn erie Ke acl 10% to 80% 
Architectural 20% to 80% 
| bE 20% to 50% 
Landscaping and Street Layout 10% to 50% 


Ty pe of Drafting 
Mechanical 


Many drafting-room people have deferred 
the adoption of mechanical aids for draft- 
ing, or even looking into their possibilities, 
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due to a feeling, engendered over a long 
period of time, that “the older methods are 
the best”, etc. 

Let us see just what the modern improved 
drafting machine brings to the drawing 
table, that can be of advantage to the drafts- 
man and to his supervisor. 

Improvements in these devices have been 
steady and striking in order to meet the 
needs for labor and cost savings sought by 
the profession and by industry. First of all, 
there is the much desired factor of simplifi- 
cation in procedure and in board work 
which, not only tends to speed up a draw- 
ing project and thus meet deadlines, but also 
tends to reduce drafting costs. 

The standard drafting machine and the 
civil engineers’ machine are the two basic 
types most widely used. The former is for 
mechanical and architectural drawing and 
for general all-around drafting. The pro- 
tractor is divided to 1 degree and is provided 
with a single row of figures by quadrants; 
a double vernier reads to 5 minutes; an in- 
dexing mechansim, controlled by a conveni- 
ent thumbpiece, provides for quickly setting 
to any 15-degree position. This machine 
combines in a single unit the useful features 
of a T-square, 45° triangle, 60°-30° tri- 
angle, precision mechanical protractor, and 
scales. From this combination there result 
three distinct advantages: these useful fea- 
tures are directly under the left hand for 
immediate use; the drawing surface is not 
cluttered with many pieces, but is left clear 
for convenient working; the operations of 
the drafting machine are so simple that they 
soon become automatic, leaving the mind 
free to concentrate on constructive work. 

The civil engineers’ type is highly special- 
ized for map making and related work. In 
some measure, speed of angle setting has 
been sacrificed for accuracy. The drafting 
head has no indexing mechanism for setting 
predetermined angles. The protractor and 
vernier are graduated for reading to single 
minutes and a slow-motion screw is provided 
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to facilitate accurate setting. There are two 
rows of figures, the outer row by quadrants 
and the inner row from 0 to 360 degrees, so 
that traverses or side shots can be plotted 
either by bearings or azimuths. 




















This machine repeats on the drafting 
table the operations of a transit in the field, 
the edge of the scale taking the place of the 
line of sight of the telescope. This enables 
the engineer to plot, directly from field 
notes, many types of surveying data, includ- 
ing traverses or side shots, by deflection 
angles, bearings, or azimuths; also, prelimi- 
nary layouts for triangulation nets. Through 
this procedure there is effected a great sav- 
ing in time that would otherwise have been 
consumed in making extensive calculations. 

Both standard and civil engineers’ ma- 
chines are furnished with either 24-inch, 30- 
inch, or 36-inch arms, depending upon the 
size of the board to be used. Special lengths 
may be had upon request. Additional fea- 
tures common to both types of machines 
are: (1) Simple, positive band-tightening 
means; (2) Flexibility—arms pivoted in 
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brackets to let scales lie flat; (3) Versatility 

to provide free floating motion over the 
board when tilted up to 20 degrees or more; 
(4) Positive scale holders; (5) Central skid 
button—for easy movement of scale arm; 
(6) Full-circle baseline setting; (7) Engine- 
divided protractor and flush-set vernier; (8) 
Large drafting head handle; (9) Reversible 
elbow; (10) Full circle action; (11) Single 
screw clamp; (12) “Coin-slot” brake—the 
control is located on the upper side of the 
elbow, convenient to the user, but not read- 
ily disturbed by accidental handling. 

The modern drafting machine is a far cry 
from the drafting equipment of antiquity. 
Many of the ancients drew up plans for their 
cities, roads, aquaducts, and buildings; and 
the studies of archeologists have brought to 
light considerable knowledge of their meth- 
ods. ‘Two thousand years before Christ the 
Assyrians made their drawings on clay tab- 
lets with a stylus of wood, either free-hand 
or with the assistance of a simple straight- 
edge. Egyptian draftsmen made straight lines 
on slabs of wood or stone by snapping a 
stretched, inked string against the surface in 
somewhat the same manner as modern ma- 
sons, and other workmen in the building 
trades, use the chalk-line. Circles were sel- 
dom used by either of these peoples, and 
then were laid out with the aid of a piece 
of string. Except for right angles, angular 
measurement was little employed by drafts- 
men, although well developed by astrono- 
mers. Roman architects of the time of 
Christ used compasses of bronze and rulers 
of wood, ivory, and bronze. Lines and cir- 
cles were impressed upon surfaces of waxed 
wood, papyrus, or skins of animals by means 
of a bronze stylus. 

Mechanical aids were slow in developing. 
Although the simple linked pair of rulers for 
parallel lines was in general use in the early 
part of the eighteenth century, it was not 
until about 1880 that mechanical devices 
were developed to carry parallel-motion pro- 
tractors over considerable areas of the draw- 
ing surface. These early instruments were 
designed primarily for working on naviga- 
tors’ charts, rather than for draftsmen. One 
form comprised two parallel rollers, carrying 
the chart and mounted on opposite sides of 
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DRAFTING MACHINE 


a table, and a protractor mounted above the 
table and capable of motion parallel to the 
axes of said rollers. By a combination of 
turning the rollers and sliding the protrac- 
tor, the latter could be positioned at any 
point on the chart. A protractor arm carry- 
ing a straight-edge or scale could readily be 
set to any azimuth. Some types of this class 
of instruments did not have rollers, but were 
provided with two rectilinear sliding mounts 
normal to each other which, in effect, could 
accomplish the same purpose. Here, then, 
were devices capable of carrying out the fun- 
damental aim of a drafting machine, pro- 
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viding a parallel-motion protractor for lay- 
ing off a line of any azimuth through any 
point on the drawing surface. Instruments 
of this type were stiff and awkward to han- 
dle and never became popular. 

The bringing to one instrument the serv- 
ices and advantages of many was probably 
inevitable from the very beginning of the 
drafting art, since that very art itself is con- 
cerned with helping develop and produce 
thousands of other articles, tools, machines, 
and other items which themselves have be- 
come more efficient and valuable to the 
world as a result. 


A Survey Yarn from Kansas' 
By A. G. BARNETT, JR.? 


Paul Bunyan, who worked as County Surveyor 
out in Kansas, had some reputation in his profes- 
sion. The following is an account of a job he 
did for Silas Emery. Silas himself told the story 
to a party of Rock Island engineers who had 
taken refuge in his toolshed from one of the 
Sunflower State’s justly famous summer showers. 

“T hired Paul,” said Silas, “to run out my 
north line because my neighbor was aimin’ to 
string a fence on what I knowed was my land. 
They had been a stone sot twenty rod notheast 
o my cow barn when the widder Smith owned 
the layout, but seemed as if I couldn’t rightly 
locate the durn thing. But Paul, he had the 
guvment notes fer the whole county and the one 
west, so I knowed he could fix me up proper. 

“Well, out him and his long-laigged boys come 
one mornin’ at sun up and set out to find a 
monnyment to start out from, but they didn’t 
find none till they come to the second range line 
east; but that there was a buffalo horn set 
seven inches down in gravel at the aidge of a 
crick, as the notes called for, so Paul he felt 
safe to start and they lit out. They'd chain out 
eighty rod after the compass was set level and 
the proper deeclination set off, and then Paul 
would pull up his instrument and go whar the 
boys had got to and start em off agin. And then 
this-away, bein’ right pert steppers, they seevayed 
them seven miles in two hours, and come to 
where my corner was supposed to be at. I recol- 
lect Paul he was lookin’ mighty cocky when he 
come up to whar the last pin was stickin’ in the 
ground. 


' Copyrighted 1915 by Engineering News. Re- 
printed by permission. 
2 Madison, Wis. 


“*Thar she be,’ he sings out, ‘jest six inches 
underground, and if you'll shove down on that 
there pin you can find her yourself... Wa'll I 
goes over and shoves her in clean up to the red 
flannel but nary stone did I tech ner feel. 

“Now Paul havin’ the name he had for doing 
tiptop work I felt right disappointed thinkin’ of 
him amissin’ that stone, and I reckon I showed 
my feelin’s some too. Paul, he wasn’t lookin’ 
Never did I see a 
He reads all his guvment 


so cocky no more neither. 
feller more put out. 
notes over time and agin, and him and the boys 
they puts down a whole raft of figgers and takes 
turns a addin’ them up. 

“Then Paul gits up and takes their sightin’ 
pole and rams her down where the pin was 
settin’. Full two foot he druv that there pole 
down ‘fore he give it up as a bad job, and set 
down and went to pawin’ over that old yaller 
note book agin. ’*Fore he set down, though, he 
allowed as how he’d give up and take to ranchin’. 

“Finally I heered him snickerin’ and I looked 
over to whar he was, and thar he set grinnin’ 


fit to kill. 


the discripshun of this here monnyment.’ Seems 


‘Come here, Si,’ sez he, ‘and read 


he had overlooked readin’ that there discripshun 
all this time cause of it bein’ over on the right- 
hand page with figgerin’ all ‘round and runnin’ 
into it. But thar it set, writ plain enough for 
anybody once you noticed it. ‘For the notheast 
corner of section 14, havin’ run out of buffalo 
horns, I set an old grindstone purloined from 
the widder Smith’s shed, six inches below the 
surface of the ground.’ 

“Yep, the pole hed shoved down two foot was 
stickin’ plumb through that there corner.” 








Photogrammetry—An Essential Tool 
for Highway Engineering 


By E. S. PRESTON 


ENGINEER OF LOCATION AND DESIGN, OHIO DEPARTMENT OF HIGHWAYS 


INCE WORLD WAR II, the highly 
competitive auto industry has out- 
stripped the highway industry. The stagger- 
ing accident toll and time lost in traffic 
congestion keep motorists ever mindful of 
the inadequacy of existing highways. The 
seriousness of the situation was recognized 
by Congress when they enacted the Federal 
Highway Bill of 1956. The current High- 
way Construction Program, which is just 
getting under way, is the largest peacetime 
undertaking in history. The magnitude of 
the job and the urgency for immediate ac- 
tion pose a great challenge to highway en- 
gineers. 

The past half century has brought the 
most revolutionary scientific developments 
the world has ever known. Industrial, elec- 
trical, and mechanical engineers are uti- 
lizing new methods and new tools to roll 
more motor vehicles off the assembly lines 
than existing highway can accommodate. 
Highway engineers are obliged to adopt 
new tools to increase engineering produc- 
tivity in meeting their greatest challenge. 
During the past ten years, the application 
of aerial photogrammetry to highway engi- 
neering has advanced from the experimental 
stage to a proven technique that will not 
only increase the quantity of work produced 
but will also improve the quality of highway 
plans. 

In 1955, Ohio placed more highway con- 
struction under contract than any other 
State—$197,000,000. This year more than 
$200,000,000 will be placed under contract. 
The Ohio Department of Highways con- 
siders aerial photogrammetry as an in- 
dispensable tool in the development of an 
accelerated highway program. 


Presented at the Virginia Highway Conference 
held at the Virginia Military Institute, Lexing- 
ton, Va., November 15-16, 1956. 


In the reconnaissance of an area, to de- 
termine a general band location all avail- 
able aerial photography and maps are used. 
In many instances photography that can be 
viewed stereoscopically is available from the 
Department of Agriculture. Contour maps 
made by the U. S. Geological Survey are 
also used to good advantage. Where 
photography is not available, new photo- 
graphs are taken from high altitude to pro- 
vide stereophotos at a scale of 1: 19,200. 

From these data a wide area is studied, 
and all possible locations are given consid- 
eration. Usually it is possible to determine 
the most feasible general location at this 
stage. 

Aerial photography is then exposed over 

the chosen location at an altitude that will 
produce a map at a scale of 1:2,400 and 
having a five-foot contour interval. 
. Before this flight is made, however, a 
small survey crew will run a traverse through 
the area from existing government control 
points. In rough terrain the traverse is 
usually a short-base triangulation net with 
stations at intervals of approximately 2,000 
feet, summit to summit. All new stations 
and existing control points are marked so 
that they can be identified on the aerial 
photos. 

From this photography a mosaic is made 
at a scale of 1:9,600. 

Where Geological Survey contour maps 
are available, a transparent overlay is made 
at the same scale as the mosaic. 

Paired projectors will project approxi- 
mately one-half mile of the considered lo- 
cation onto a screen in three dimensions in 
the same manner as the image in a plotting 
instrument. The location engineer can 
study the terrain on the screen, decide on 
control points, and mark the results on a 
print of the mosaic. With this third-dimen- 
sion projection of the location, the engineer 
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PHOTOGRAMMETRY 


has the opportunity to familiarize himself 
with the area much the same as if he were 
right on the ground. 

By using a pair of aneroid barometers, 
spot elevations can be obtained at various 
points for study and comparison. When 
the location engineer becomes accustomed 
to this method, he can examine the broad 
area of the projection with results compara- 
ble to those resulting from lengthy field in- 
spections. 

With the use of the paired projectors, en- 
larged U.S.G.S. maps, stereoscopic prints, 
and the mosaic, a pinpoint location can 
usually be determined. If necessary, this 
information can be supplemented in the 
more difficult areas with a 1:2,400-scale 
map having a five-foot contour interval. 
The width of this map can be held to a 
narrow band, however, by making use of 
information previously described. Some 
prefer to have the entire area mapped for 
use in the location study, which, of course, 
is satisfactory. The procedures outlined ex- 
pedite the work and hold mapping costs to 
a minimum. 

After the alignment is agreed upon, the 
selected centerline is staked on the ground. 
The line is signalized on actual centerline 
stations, bench marks are established, and 
profile levels are run. This same survey 
crew locates property lines and obtains the 
names of property owners. They also ob- 
tain information relative to underground 
drainage, utilities, etc., not observable from 
the air. There are many advantages in 
staking the line and taking the profile at 
this time. This gives excellent control and 
increased accuracy for the low-level photog- 
raphy that is used in the development of de- 
tailed plans. Staking the centerline at this 
stage also facilitates taking soil samples at 
an early date, permits negotiators to make 
early contacts with property owners, and 
enables engineers to study the location on 
the ground and make field inspections dur- 
ing design. 

The second flight produces photographs 
of the selected location from which a plani- 
metric map at a scale of 1:600 can be com- 
piled and information necessary for cross 
sections obtained. The areas for which 
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topographic maps at a scale of 1:600 are 
needed for the structure-site plans and 
interchange areas are identified. Also the 
areas for which a planimetric map, scale 
1:600, and for which cross sections will be 
required for construction plans are also 
identified. Thus, the time in the stereo- 
plotting machines is reduced to a minumum. 

The topographic maps are enlarged by a 
copy camera to a scale of 1:240 and traced 
for structure-site plans. This permits de- 
sign of the structures to proceed in the early 
stages of plan preparation. 

These planimetric maps (1:600) are 
traced on cloth and become the alignment 
sheets for detailed construction plans. 

Concurrently with plotting maps, the 
necessary information for cross sections is 
taken from the stereoplotting instrument. 
These cross sections are read to 0.1 foot and 
are taken at true right angles to the center- 
line. They are extended well beyond the 
right-of-way line. Reading the elevation of 
definite points in the plotting instrument is 
much more accurate than interpolating cross 
sections from a contour map. 

A system has been devised whereby cross- 
section data will be taken directly from the 
plotting instrument and_ recorded on 
punched cards automatically. These cards 
can then be fed into an electronic com- 
puter and earthwork quantities and related 
information obtained without plotting the 
cross sections. 

A computer system will be placed in op- 
eration in Ohio about the first of the year, 
provided we do not have further delay in 
obtaining certain units of the system. 

Final cross section can be taken satisfac- 
torily by photogrammetry. The 
necessary ground control is easily obtained 
and the project can usually be photographed 
at any time of the year, because the area 
has been cleared. This will be exceptionally 
advantageous when we are able to take 
the information directly from the plotting 
instrument to punched cards and compute 
the earthwork by the electronic computer 
without plotting the cross sections. 


aerial 


Mosaics prepared from aerial photog- 
raphy showing the proposed centerline, 
along with oblique photographs with an 
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artist’s conception of the project, are very 
useful for public hearings and public in- 
formation. The photos are useful to show 
conditions before and after. They are also 
useful in showing projects under construc- 
tion. Projects can be photographed periodi- 
cally to show progress of construction. 

Traffic engineers use aerial photos to ob- 
tain an overall view of traffic movements 
and the physical conditions which affect 
those movements in the territory surround- 
ing congested areas. 

The research engineer uses the aerial 
photographs in studying experimental proj- 
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ects. The large-scale photographs are 
helpful in comparing one section with an- 
other. Pavement failures, cracks, and 
pumping can be readily observed from the 
photographs. 

There are, no doubt, many more uses for 
aerial photogrammetry to the highway en- 
gineer than I have mentioned. However, 
considering those mentioned, the shortage 
of highway engineers, and the accelerated 
highway program, I believe that aerial 
photogrammetry is an essential tool of the 
highway engineer and should be used to its 
full extent as soon as possible. 


‘ 


Proposed Standards for 
Diazotype and Blueprint Paper 


The Commodity Standards Division, Office of 
Technical Services, U. S. Department of Com- 
merce, reported in November 1956 that the pro- 
posed Simplified Practice Recommendation for 
Diazotype and Blueprint Paper—Sheet and Roll 
Sizes has been submitted to producers, distribu- 
tors, users, and others interested for acceptance. 

The recommendation, proposed by the Na- 
tional Association of Blueprint and Diazotype 
Coaters, covers sheet sizes for diazotype papet 
and roll widths for both diazotype and blue- 
print papers. 

The Association, after a conference with the 
Commodity Standards Division in which they 
asked assistance in the establishment of a Sim- 
plified Practice Recommendation for standard 
£ 


sizes of the industry’s material, made surveys of 


the manufacturers. The data gathered revealed 
that diazotype paper is produced in more than 
300 sizes of sheets, but the overwhelming pro- 
portion produced is represented by 10 sizes of 
sheets; that blueprint and diazotype paper is 
produced in 11 sizes of rolls, 6 of which account 
for upward of 90 percent of material produced 
in rolls. The 10 sizes of sheets and 6 roll widths 
were recommended by the Association as stand- 
ard sizes for diazotype and blueprint paper and 
are set forth in the proposed recommendation. 

Mimeographed copies of the Proposed Sim- 
plified Practice Recommendation may be ob- 
tained from the Commodity Standards Division, 
Office of Technical Services, U. S. Department 
of Commerce, Washington 25, D. C. 


And We Are Getting No Better Fast 


More than 100 years ago, a prominent French 
author, Alexis De Tocqueville, after visiting the 
United States, wrote: 

“The Americans of all ages, all conditions, 
and all dispositions constantly form associations. 
They have not only commercial and manufac- 
turing companies in which all take part but asso- 
ciations of a thousand other kinds: Religious, 
moral, serious, futile, restricted, enormous, or 
diminutive. The Americans make associations 
to give entertainments, to found establishments 
for education, to send missionaries to the anti- 
podes. . . . Wherever at the head of some new 
undertaking you see the government in France 
or a man of rank in England, in the United 


States you will be sure to find and association.” 

When De Tocqueville made this observation 
there were only a few hundred associations in 
America. Today there are more than five thou- 
sand. 

These five thousand or more associations, so- 
cieties, and chambers of commerce are listed in 
the new “Encyclopedia of American Associa- 
tions,” a business and reference directory just 
published by the Gale Research Company, De- 
troit, Mich. This directory also serves to help 
locate the more than a million state and local 
associations, societies, and clubs in America, in- 
formation concerning which is available through 
the listed chambers of commerce and national 
headquarters of the associations. 
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The Case of Two Sides and the 
Included Angle 


By THOMAS L. CLOONAN 


MARYLAND BUREAU OF CONTROL SURVEYS AND MAPS 


OR MANY YEARS the surveyor has 
leaned heavily on the law of sines and 
the case of two angles and the included side, 
but he has not made full use of its com- 
panion case of two sides and the included 
angle. There are many situations where this 
latter case can be used, but the computa- 
tional difficulties in the use of logarithms 
seem to stand in the way. What many sur- 
veyors fail to realize is that this block can 
be broken, thanks to the ordinary office com- 
puting machine. Attractive possibilities are 
opened up to apply this case to advantage. 
Frequently it is possible to see between 
two points but impossible or impractical to 
chain the distance between them. If these 
two points form part of a traverse it is neces- 
sary to set an additional station at a point 
to which the distances may be chained from 
the other two. To do this has the disad- 
vantage of adding one more side to com- 
pute, with consequent weakening of the tra- 
verse as a whole. Sometimes one of these 
distances may be very short, with the result 
that an error in azimuth can be introduced 
if the instrument man fails to realize the 
importance of extra care when sights are 
short. In such a situation the main line of 
the traverse should run directly between the 
intervisible stations, while the angle turned 
at the extra station together with the two 
chained distances may be used separately 
to determine the length of the course. 
Another situation may arise when using 
a subtense bar or stadia. The distance may 
be somewhat longer than desirable to per- 
mit holding within the accepted tolerance 
of error, so in order to gain greater ac- 
curacy than would otherwise be expected, 
the total distance may be broken into two 
preferably equal segments. At the ap- 
proximate mid-point there may not be any 
suitable place for a setup precisely on line. 


Furthermore, setting up precisely on line 
would require some time and care. On the 
other hand, a desirable location somewhere 
nearly on line and about halfway between 
might easily be found. It would only be 
necessary to take subtense readings in both 
directions to the ends of the line and meas- 
ure the angle. If this angle is, as it should 
be, very nearly 180°, no great accuracy of 
reading is necessary to prevent loss in pre- 
cision of the measurement as a whole. 

In reference to the computation, the first 
thing is to forget the text on trigonometry 
which was based on the assumption that 
logarithms would be used. The surveyor 
should accept the fact that the computing 
machine is readily adaptable to solve for 
the square root of the sums of squares. 
Since this operation will be found useful 
in many other applications, it would pay 
him to make the effort to master, once and 
for all, the solution of square root on the 
machine. This is not difficult, and when 
once accomplished, the computer is set to 
proceed, 

It is not necessary to dust off the vague 
memories of the law of cosines for the solu- 
tion, because it is quite obvious from the 
inspection of a diagram of a typical case. 


A 
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OA=b sin C 
OC=-—b cos C 


OB=a+(-—bcosC 
c=AB V OA? + OB? 
The length of the side (c) opposite the 
observed angle (C) is found by entering 








68 


the length of one (b) of the two measured 
sides on the keyboard, multiplying by the 
sine of the included angle (C) and noting 
the product on a piece of paper. Clear the 
product and counter dials but not the key- 
board, multiply by the cosine of the supple- 
ment of the angle—which is equivalent to 
multiplying by minus the cosine of the 
angle itself. Return the carriage so that 
the indicator points to the units place in 
the counter dial and add the length of the 
other known side (a)—that is, the one that 
was not used previously. The result in the 
product dials is the length of one side plus 
the length of the other times the cosine of 
the supplement of the included angle. 
Transfer this to the keyboard and square. 
Without clearing the product dials enter on 
the keyboard the previously-noted product 
of the first side times the sine of the angle, 
and square it. The sum of the two squares 
will now be found on the product dials. 
It is only necessary to extract the square 
root to get the length of the side (c) which 
is sought. 

Application of this principle permits the 
surveyor to “hedge hop” around obstructed 
lines in a convenient manner. 

NUMERICAL EXAMPLE 

Compute the distance between two points 
which are themselves not intervisible but 
are visible from a common point. The dis- 
tances measured to the two ends are 178.6 


feet and 169.4 feet, respectively. The in- 
cluded angle is 165° 47’. 
Enter 178.6 on the keyboard. Multiply 


by 0.24559, the sine of 14° 13’ (supplement 
of 165° 47’) and not the product 43.- 
862374. 

Without clearing the keyboard, multiply 
by 0.96937, which is the cosine of 14° 13’, 
or, in minus the cosine of 
165° 47’ (which is negative) so the product 
is positive. Should the observed angle be 
less than 90° this product will be negative. 

Thus, 178.6 x 0.96937 = 173.129482. 

Add 169.4, bringing the total on the 
product dials to 342.529482. 

Copy 342.53 into the keyboard and clear 
the dials. 


Square the number on the keyboard and 


other words, 


SURVEYING AND MAPPING 


the result—117,326.8009—appearing on the 
product dials should be allowed to remain. 

Set 43.86 on the keyboard and square. 
The combined sum of both squares appear- 
ing on the product dials is 119,250.5005. 

Extract the square root, the answer be- 
ing 345.33. 

The number of significant figures shown 
in the above example may seem absurd. 
They are included merely to show what 
figures should appear in the machine at 
various stages, and with the exception of 
the first product of the initial side times the 
sine of the included angle it is not neces- 
sary to take the time to copy them on 
paper. 

Note that when the included angle is 
close to 180° the length sought will be near 
but never greater than the sum of the two 


measured sides, 178.6 + 169.4 = 348.0. 


TEST EXAMPLES 


Given: Check by 
Answer Com- 

parison 

a b G¢ c a+b 
48 67 150 111.19 115 
121.4 108.7 172° 15’ 229.58 230.1 
$76.9 582.1 175° 43’ 1,058.27 1,059.0 

968.43 741.89 172° 36’ 20’ 1,706.82 1,710.32 


Note that it is immaterial which side is 
used first. Therefore, an independent 
check on the correctness of the answer may 
be made by using the sides in the reverse 
order. 

When C is less than 90°, remember that 
the cosine product must be subtracted. 


a= 489.6 
b=172.9 
C= 75°49 
c=477.3 


When C is small, (6 
negative but the square is positive, so sim- 
ply reverse the sign and square. 


acosC) may be 


a= 192.86 
b= 86.43 
C = 29°42’ 
¢= 125.33 


With a little experience, this solution be 
comes a new and useful aid for the sur 
veyor. 
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Surveying and Mapping News 
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Members are requested to send in surveying and mapping news items for publication in 


SURVEYING AND Mappinc.—EbpiTor. 


CURRENT SURVEYING AND MAPPING LITERATURE 
MAGAZINE ARTICLES 


General Interest 


Wori_p CoAsTLINE MEASUREMENTS. H. Ar- 
nold Karo. The International Hydrographic Re- 
view, Vol. 33, No. 1, May 1956. (Gives figures 
for coastlines of the various countries of the world 
in statute miles. 


Cope oF ETHICS OF THE INSTITUTION OF SUR- 
veyors, AusTRALIA. Editorial. The Australian 
Surveyor, Vol. 16, No. 2, June 1956. Lists the 
twelve articles of the Australian Surveyors’ code. 

Town PLANNING FROM THE Arr AS APPLIED 
TO THE City oF Montrear. C. E. Campeau. 
The Canadian Surveyor, Vol. 13, No. 3, July 
1956. (General discussion of photogrammetry as 
applied to the problems of city 
Montreal. ) 


planning in 


Tue Surveys OF THE LAND BOUNDARIES OF 
QUEENSLAND. No author given. The Australian 
Surveyor, Vol. 16, No. 3, September 1956. (His- 
torical account based on reports of survey party 
leaders. ) 

Forty Years On. Brigadier M. Hotine. The 
Photogrammetric Record, Vol. 2, No. 8, October 
1956. (Amusing but historically valid comments 
on surveying and mapping and the modern appli- 
cations of photogrammetry to the subject. ) 

Tue Arcuitect Reviews His Fires. Wal- 
dron Faulkner. Science, Vol. 124, No. 3224, 
October 12, 1956. (Description of the new head- 
quarters building of the AAAS at 1515 Massa- 
chusetts Avenue, N.W., Washington, D. C. 

Surveyinc: Irs History aNnp Recorp From 
EARLIEST TIMES TO THE PRESENT Day. (No 
author given.) The International Blue Printer, 
Vol. 29, No. 11, November 1956. (Brief and 
general discussion with an advertising slant. ) 

Tue Ficures oF THE EartH. Col. Robert C. 
Miller. The Military Engineer, Vol. 48, No. 326, 
November—December 1956. (Provides a_back- 
ground for the studies leading to the presently 
accepted definition of the spheroid. ) 

CLASSIFICATION OF POSITIONS IN SURVEYING 
AND Mappinc (Editor's Title). Brother B. 
Austin Barry, F.C.S. Journal, Florida Engineer- 
ing Society, Vol. 10, No. 4, December 1956. Ad- 


dress delivered at the banquet of the 1955 Florida 
Surveying and Mapping Conference, October 18, 
1956, at Gainesville, Fla., setting forth the 
accomplishment of a “Task Committee on the 
Status of Surveying and Mapping.” 


Cartography 


Tue History or GrRapHicat Map Projec- 
TIONS Untit 1600. Johannes Kuening. 
Mundi, Vol. 12, 1955. 

RECONNAISSANCE MappinGc From AgriAL Puo- 
TOGRAPHS IN UNEXPLORED Country. Harold E. 
Saunders and Gardner D. Blodgett. The Inter- 
national Hydrographic Review, Vol. 33, No. 1, 
May 1956. (Includes description of a map cover- 
ing the coast of Wilkes Land and adjacent coasts 
in Antarctica. ) 


Imago 


A New Four-SHeet PLANNING Map oF AnT- 
ARCTICA FOR THE INTERNATIONAL GEOPHYSICAI 
Year 1957-1958. William Briesemeister. 
raphy and Map Division, Special Libraries Asso- 
ciation, Bulletin No. 26, December 1956. De- 
tailed description of map and insets compiled and 
published by the 


ciety 


Geog- 


American Geographical So- 


Control Surveys 


Tue Comparison oF LAND MEASURES IN 
Canapa. R.H. Field. The Canadian Surveyor, 
Vol. 13, No. 3, July 1956. (Discussion of stand- 
ards of measurement. 

Tue SIGNIFICANCE OF THE LAPLACE STATIONS 
IN Primary GEODETK 
Trigonometrical Surveyor, Central Mapping Au- 
thority, Dept. of Lands, New South Wales. The 
Australian Surveyor, Vol. 16, No. 3, 
1956. 
in computing and correcting an astronomic azi- 
muth affected by the deflection of the vertical.) 

Two Grip Systems Tuat Divive THE ENTIRE 
SuRFACE OF THE EARTH INTO QUADRILATERALS 
oF Equat ArEA. Transactions, American Geo- 
physical Union, Vol. 37, No. 5, October 1956. 
(Maps. ) é 

A New DETERMINATION OF THE FIGURE OF 
THE EartH From Arcs. Bernard Chovitz and 


Network. D. Fominas, 


September 
Discusses value of the Laplace equation 
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Irene Fischer. Transactions, American Geophysi- 
cal Union, Vol. 37, No. 5, October 1956. (A 
broad study of the figure of the earth based on 
longer arcs than hitherto available. ) 

A Metuwop oF RELATIVE ORIENTATION IN 
ANALYTICAL AERIAL TRIANGULATION. Professor 
E. H. Thompson. The Photogrammetric Record, 
Vol. 2, No. 8, October 1956. Mathematical dis- 
cussion. 

NoTE ON THE STANDARD OF THE LENGTH OF 
THE Survey or Kenya. C. P. Sutcliffe. Empire 
Survey Review, Vol. 13, No. 102, October 1956. 
(Describes construction and operation of a spe- 
cial chamber for standardizing tapes. ) 

GENERALIZED DETERMINANTAL ALGEBRA OF THE 
Geopetic Linear ApjustTMEeNT. Dr. Bogomil 
Cvetkov. Empire Survey Review, Vol. 13, No. 
102, October 1956. (Mathematical discussion in- 
cluding several formulae to illustrate various con- 
cepts and theories. ) 

Improvep Metuops 1n Hicnuway Location 
AND Desicn. L. L. Funk. California Highways 
and Public Works, Vol. 35, Nos. 11-12, Novem- 
ber-December 1956. _ (Illustrated discussion of 
the application of photogrammetry to highway 
engineering. 

A StatisTicAL ANALYsIs OF HiRAN MEASURE- 
MENTS. Joseph L. Stearn and Ernest J. Parkin. 
Transactions, American Geophysical Union, Vol. 
37, No. 6, December 1956. Statistical analysis 
of samples of actual measurements with sugges- 
tions for a new approach as to the rejection and 
acceptance of observations. ) 


Education 


Construction Traintnc Alps. N. E. Cor- 
nelius and O. C. Hinton. California Highways 
and Public Works, Vol. 35, Nos. 9-10, Septem- 
ber—October 1956. (Description of color film 
strips designed as visual aids for training in gen- 
eral engineering problems. ) 

FOUNDATION FOR ENGINEERING TRAINING. P. 
M. Pigford. North Carolina Engineer, Vol. 13, 
No. 1, October 1956. (Recites need for trained 
personnel to teach and train our future engi- 
neers. 

TECHNICAL ENGINEERING EDUCATION ON THE 
Junior Co.iece Lever. J. B. Davis, Jr., North 
Carolina Engineer, Vol. 13, No. 1, October 1956. 
(Discusses a special intensive course designed to 
aid nongraduate potentials in the engineering 
field. ) 

CHARLOTTE ENGINEERS CLUB ENCOURAGES 
ENGINEERING CAREERS. Russell Randon. North 
Carolina Engineer, Vol. 13, No. 1, October 1956. 
(Describes program for encouragement of scien- 
tific and engineering pretraining at high school 
level. ) 


Instruments 


A Mututreornt Drartinc Fountain PEN. 


SURVEYING AND MAPPING 


Robert M. Basile. The Professional Geographer, 
Vol. 8, No. 4, July 1956. (Suggests that a foun- 
tain pen for drafting purposes may be made by 
modifying a ball-point pen to hold a Leroy pen 
from a K&E lettering set and describes advan- 
tages of such a device. ) 


Symposium ON CAMERA CALIBRATION AND 
Lens Reso.ution. The Photogrammetric Rec- 
ord, Vol. 2, No. 8, October 1956. (Remarks on 
the subject by various individuals at a meeting of 
the Photogrammetric Society of Great Britain 
held on February 28, 1956.) 


Property Surveys 


Brier NoTes ON THE PRINCIPLES oF LAND 
TransFer. R. A. Terry. The Australian Sur- 
veyor, Vol. 16, No. 2, June 1956. (Compares 
unfavorable results of private conveyancing and 
registration of deeds with the advantages of the 
system of registration of title developed in Aus- 
tralia by Sir Robert Torrens. ) 

BriEF TO BE PRESENTED TO THE NEW BruUNs- 
wicK DevELOPMENT Commission, by the Asso- 
ciation of New Brunswick Land Surveyors. The 
Canadian Surveyor, Vol. 13, No. 3, July 1956. 
(Recommendations pertaining to land surveys 
with special reference to forested lands. ) 

Tue Economics oF Forest AERIAL PHortoc- 
RAPHY. Donald F. Merrill. The Canadian Sur- 
veyor, Vol. 13, No. 3, July 1956. (Discusses the 
development of methods now employed. 


Tue GRANTING OF LANDS AND SURVEYING IN 
Nova Scotia. Reginald E. Dickie. The Nova 


‘Scotian Surveyor, Vol. 3, No. 8, August 1956. 


(An authoritative historical discussion of land sur- 
veying in Nova Scotia.) 

LocATION OF MINING LEASES AND LICENSES. 
(No author given.) The Nova Scotian Surveyor, 
Vol. 3, No. 8, August 1956. (Includes outline 
of survey regulations required by the Department 
of Mines, Nova Scotia. ) 


Maps Anp Lanp Use. H. Biesheuvel, Profes- 
sor of Land Surveying, University of Natal. Em- 
pire Survey Review, Vol. 13, No. 102, October 
1956. (Inaugural address dealing with cadastral 
surveys in general and the history of the Cadas- 
tral Survey of South Africa.) 

NoTES ON THE CONSTRUCTION OF SEXTANT 
Arc Grapus. J. R. Brogran. Empire Survey 
Review, Vol. 13, No. 102, October 1956. (Dis- 
cusses three methods of constructing such graphs 
for plotting three point fixes which are widely 
used in hydrographic surveys but which can be 
extended to land surveys under certain circum- 
stances. ) 


LATITUDE DETERMINATION WITHOUT VERTICAL 
Crecie Reapincs. I. G. Bowie. Empire Survey 
Review, Vol. 13, No. 102, October 1956. (Re- 
cites advantages of relying on readings on the 
horizontal circle in star azimuth determinations. ) 
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SURVEYING AND MAPPING 


Topography 
An IMPORTANT APPLICATION OF OBLIQUE IN- 
FRA Rep PHotocrapus. T. J. Blachut. Revista 
Cartografica, Instituto Panamericano de Geo- 
grafia e Historia, Comision de Cartografia, Ano 4, 
No. 4, Buenos Aires, 1955. (Describes: use of 
infrared photographs in conjunction with photo- 


BOOKS AND 


Tue AMERICAN NAUTICAL ALMANAC FOR THE 
Year 1957. U. S. Nautical Almanac Office, 
Washington, G.P.O., 1955. 294 pp. 

THEODOLITE DEsIGN AND Construction. E. 
Wilfred Taylor. Cooke, Troughton & Simms Ltd. 
Publication No. 883A. Second edition, revised 
and enlarged. Cooke, Troughton & Simms Ltd., 
York (Eng.) 1955, 136 pp., with 132 illustrations 
and diagrams. Price 20s. 6d. 

GENERAL Drartinc. U. S. Department of the 
Army. Washington, G.P.O. 1955, 240 pp. (TM 
5-230. 

MAPPING THE Wor.Lp. Erwin J. Raisz. New 
York, Abelard-Schumann, 1956. 112 pp., maps. 
(A nontechnical history of cartography. ) 

ANNUAL REporT oN Surveys, 1956. 
Zealand, Department of Lands and Survey. 
lington, 1956. 27 pp. 

TRIANGULAR MATRICES FOR ADJUSTMENT OF 
TRIANGULAR Networks. Arne Bjerhammer. 
Transactions of the Royal Institute of Technol- 
ogy, Stockholm, Sweden. No. 105. (Bulletin 
No. 4, from the Division of Geodesy.) Stock- 
holm, 1956, 81 pp., formulae and tables. 


New 
Wel- 


RosTeR OF REGISTERED PROFESSIONAL ENGI- 
NEERS, 1956. Arkansas, Board of Registration for 
Professional Engineers, Little Rock, 1956. 60 pp. 

ANNUAL REPORT OF THE ACTING DIRECTOR OF 
TRIGONOMETRICAL SURVEY FOR THE PeERiop IsrT. 
January-3lst. Decemper 1955. Union of 
South Africa, Department of Lands, Government 


grammetric bridging. ) 

PHOTOGRAMMETRIC LARGE-SCALE MAPPING. 
D. W. Schermerhorn. Revista Cartografica, In- 
stituto Panamericano de Geografia e Historia, 
Comision de Cartografia, Ano 4, No. 4, Buenos 
Aires, 1955. (Emphasizes urgent need for larger 
scale maps throughout the world.) 


PAMPHLETS 


Printer, Pretoria, 1956. 
6 pp., progress maps. 


Mimeographed, 21 & 


SuRVEYING INSTRUMENTS AND METHODs. 
Philip Kissam. Second edition. McGraw-Hill 
Book Company, 330 West 42nd Street, New York 
36, N. Y. 482 pp. $5.75. 

CaNnaDIAN Maps 1949 to 1954. Department 
of Mines and Technical Surveys, Geographical 
Branch, Ottawa, 1956. 82 pp. Price $0.50. 
(Bibliographical Series No. 16.) 

AMERICAN STANDARDS: Price List AND INDEX, 
Sprinc 1956. American Standards Association, 
Inc., 70 East 45th Street, New York 17, N. Y. 


(1956). 56 pp. 
Lanp ReEcistTrRATION. Sir Ernest Dowson and 
V. L. O. Sheppard, Colonial Research Publica- 


tions, No. 13, Second Edition. London, 
H.M.S.O., 1956. x and 265 pp. Price 25s., net. 
Tuincs Maps Don’t Tett Us; AN ADVEN- 
TURE InTO Map INTERPRETATION. New York, 
MacMillan Co., 1956. 159 pp., maps. 
REGISTERED Pusiic Surveyors; Jury 1956 
Roster. Texas, Board of Registration for Public 
Surveyors, Austin, 1956, 52 pp. 
CLASSIFICATION 


SPECIFICATIONS FOR FIELD 


Survey FoR Mepirum ScALe Mappinc. Army 
Map Service, Washington, D. C., 1956. 76 pp. 
AMS key No. 202478. 

CARTOGRAPHIC CONVERSION TABLES. Army 
Map Service, Washington, D.C., 1956. (AMS 


Technical Manual No. 66.) Lyman D. Lynn 


DISTINCTIVE RECENT MAPS 


Jeppeson and Co., Denver, Colorado, has is- 
sued another edition (1956) of its natural-color 
Map of the World. Prepared in the attractive 
and pleasing style characteristic of Jeppeson 
maps, “the natural-color series shows the charac- 
teristic color of the ground. Where seasonal 
changes are great the color represents the average 
summer season.” The world map is on the Mer- 
cator projection and measures 17'/2 by 31 inches. 


Vélker-und Rassenkarte des “Kosmos” is a 
colorful and decorative ethnographic map of the 
world. It is accompanied by a 52 page descrip- 
tive booklet and 65 colored illustrations of racial 
types which are intended to be affixed to the map 
in their proper location. The map was prepared 


by Eduard Penkala, who collaborated with Dr. 
F. Kussmaul on the descriptive booklet. Both 
map and text were published in 1956 by Franck- 
h’sche Verlagshandlung, Stuttgart, Germany. 
The map, which measures 33 by 48 inches, is 
listed at D.M. 12.50 and the text is priced at 
D.M. 3.90. 


Most recent contributor to the increasing map 
coverage of the South Pole is The Daily Tele- 
graph (167 Fleet St., London, E.C.4), which has 
published a colored Map of Antarctica at the 
approximate scale ef 1:1,750,000. Map margins 
are decorated with illustrations of Antarctic ex- 
plorers, scenes, wild life, and ships. 
“Antarctica facts and figures.” 


A table gives 
The map meas- 








~ 
rh 


ures 29 by 18 inches. 


graphia” Ltd. 


Cartography is by “Geo- 


Population Distribution, Urbana and Rural: 
1950 is a recent map publication of the U. S. 
Bureau of the Census. The map, which is avail- 
able from the Bureau at 15 cents a copy, is printed 
in the style and format recently adopted for the 
loose-leaf “National Atlas of the United States.” 
It is at the scale of 1:10,000,000 and measures 
approximately 14 by 19 inches. 


The U. S. Geological Survey published in 1956 
a large folio entitled Paleotectonic Maps of the 
Jurassic System. This is the first of a series of 
folios planned to synthesize information on rock 
thickness, generalized lithology, paleogeography, 
and regional relations for each of the major geo- 
logic systems represented within the limits of the 
United States. 

The Jurassic folio includes three pages of text, 
an extensive list of references, a chart showing 
stratigraphic units in major Jurassic divisions, 
nine large (25 by 29 inches) maps, at the scale 
of 1:5,000,000, and an index to 266 localities and 
sources. Subjects of the first seven maps are loca- 
tion of control points, geologic units directly be- 
neath the Jurassic system, a summary of Jurassic 
rock thicknesses, and distribution of four phases 
of the Jurassic which do not correlate precisely. 
Plate VIII includes 10 small paleographic maps 
showing subdivisions of the Jurassic, and Plate 
IX shows environments during the periods of 
deposition. The price of the folio is $5.00. 


The American Automobile Association issued 
in 1956 a map of the United States showing Na- 
tional System of Interstate and Defense High- 
ways. Two-lane and “four-lane and over” roads 
are differentiated. The “map indicates antici- 
pated status of rural portions of Interstate System 
by 1971.” The size is 25 by 37 inches. 


Ihe war between the American states is cur- 
rently a popular subject for historical research, 
and a number of books on the subject have been 
published in recent months. Among the latter is 
“The Civil War” by Otto Eisenschiml, Ralph 
Newman, and E. B. Long (Grossett and Dunlap, 
1956). Published in conjunction with this study 
was the Picture-Map of the Civil War Showing 
Nearly 100 Places Events and Campaigns of De- 
cisive Importance in the Nation’s Epic Struggle. 
The face of this colorful map, as well as the 
marginal spaces, are decorated with scenes and 
illustrative of places or events of the war. Num- 
bers on the map are keyed to a list of 76 “Places, 
Events, and Campaigns.” The map measures 22 
by 29 inches. No scale is given. 


A colorful Literary Map of Indiana was copy- 
righted in 1956 by the Indiana Council of Teach- 
ers of English and the Indiana College English 


SURVEYING AND MAPPING 


Association. It was compiled by a Committee 
under the chairmanship of Seward S. Craig, 
Thomas Carr High School, Indianapolis. Copies, 
at $1.50 each, may be ordered from Mr. Craig. 
On the face of the map there are a number of 
small sketches illustrating scenes or persons asso- 
ciated with books prepared by Hoosier authors. 


Know Ohio’s Soil Regions presents “a brief 
story of Ohio’s soil resources for persons inter- 
ested in general soils information.” Published by 
the Ohio Department of Natural Resources, the 
map differentiates 52 different soil types. Brief 
descriptions of each type are printed on the verso 
of the map sheet, along with block diagrams of 
the four quadrants of the State which show the 
relationship of the soils to parent material and 
relief. The map is at the scale of 1:1,000,000 
and measures 10% by 1642 inches 


Census Atlas Maps of Latin America, Part II 

Greater Antilles, is a recent publicaiton of the 
U. S. Bureau of the Census, in cooperation with 
the International Cooperation Administration. 
This portion of the atlas consists of seven maps 
subdivided as follows: A. Regional maps of the 
Greater Antilles (1-4), and B. Urban and rural 
population maps of countries (5-7 The seven 
maps are assembled (folded) in a portfolio, along 
with a four-page descriptive leaflet. “All maps 
in this series except Map 1 and Map 4 were 
planned and designed [by F. Webster McBryde] 
as a long-range project of the Graduate Seminar 
in the Geography of Latin America, Geography 
Department, University of Maryland, for use in 
the Census Atlas Project.”” Map 1, showing land 
forms, was drawn especially for the Census Atlas 
Project by Erwin Raisz. Map 4, Roads and Rail- 
roads, was compiled from various road maps and 
brought up to date wherever possible from unpub- 
lished sources. The maps are of various sizes and 
scales. 


The Instituto Geografico de Costa Rica, San 
Jose, published in 1956 a small (1:750,000) hyp- 
sometric relief Mapa de Costa Rica. Elevations, 
in meters, are indicated by a system of 8 color 
graduations. Two classes of roads, railroads, 
towns and cities, and administrative boundaries 
are also indicated on the map. It measures 19 
by 23 inches. 


Instituto Geografico de Colombia, “Agustin 
Codazzi,” is the publisher of a large, attractive, 
shaded relief map of Departamento del Magda- 
lena. Administrative boundaries, roads, railroads, 
various cultural features, and bathymetric relief 
are also portrayed. The map is at the scale of 
1:250,000, with measurements of 66 by 37 inches. 
There is an inset map of the city of Santa Marta 
at the scale of 1:10.000. 


Cartes des Voies Navigables de la Belgique et 
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SURVEYING AND MAPPING NEWS 


du Nord de la France maps the extensive network 
of navigable waterways in Belgium. The pub- 
lisher is Seghers, Franklin Rooseveltplaats 9, Ant- 
werp, Belgium. The map, which measures 26'/2 
by 40% inches, includes a table listing names, 
size, and capacity of canals in Belgium and in 
adjacent areas of France and the Netherlands. 
Insets on the map show details of several ports. 
Additional port maps, as well as an index of 
places shown on the main map, are included in 
an accompanying booklet. 


Centralny Urzad Geodezji i Kartografii, War- 
saw, published in March 1956 an administrative 
map of Poland (Polska Rzeczpospolita Ludowa 
Mapa administracyjna) at the scale of 1:1,000,- 
000. Internal administrative units are differen- 
tiated by colors, and cities are classified according 
to population by appropriate symbols. Measure- 
ments of the map are 28 by 33 inches. 


Lands of the Bible Today is the title of the 
map supplement distributed with the December 
1956 National Geographic Magazine. The map, 
which is covered with numerous factual annota- 
tions, records human history from the time of 
Noah to the nationalization of the Suez Canal. 
There are inset maps of the “Holy Land Today,” 
“Jerusalem,” “Traditional Route of the Exodus,” 
“St. Paul’s Four Great Journey's,’ and “The 
Crusades.” The main map measures 27 by 3912 
inches and is at the scale of 1:2,851,200. Copies, 
at 50 cents each, may be ordered from the Na- 
tional Geographic Society. An index of place 
names shown on the map is available for 25 cents. 
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Harry E. Hoy, of the University of Oklahoma 
is the author of The Landforms of India and 
Pakistan which was prepared for the Office of 
the Quartermaster General, Department of the 
Army. Hydrography and culture are by Phillip 
H. Allman, Jr. Land forms are indicated by 
perspective sketching after the manner of Raisz 
and Lobeck. Rivers are colored blue. The meas- 
urements are 36'/2 by 35 inches and the scale is 
approximately 1:3,750,000. 


Archaeological Sites of Arabia are located on 
Erwin Raisz’s Landforms of Arabia base. The 
archaeological map was compiled by Dr. Henry 
Field, for inclusion in his “Ancient and Modern 
Man in Southwestern Asia,” published in 1956 
by the University of Miami Press. The separate 
map is accompanied by a list, of the archacologi- 
cal sites, also reprinted from Field’s book. 


Sheets 1 (Mazagon) and 3 (OQujda) have been 
received of a new 6-sheet Carte Géologique du 
Maroc. It is being compiled by the Service Geo- 
logique, Gouvernement Chérifien, Protectorat de 
la République Francaise au Maroc. The map is 
at the scale of 1:500,000 and the individual 
sheets are 40 by 26 inches. An enlarged map 

1:200,000) has been published by the Service 
Geologique of LaMeseta region which borders 
the Atlantic coast of Morocco between Scttat and 
Mazagon. This shect measures approximately 20 
by 31 inches. 


Water W. Ristow 
Library of Congress 


Ever in a Spot Like This? 


Epiror’s Note.—The following is reprinted 
from the December 1956 issue of The Nova Scotia 
Surveyor. The Gordon E. Ainsworth referred to 
is our own former Director and 1956 Chairman 
of the Property Surveys Division. 


“*Point your transits toward Montreal and 
get there, double fast!—those were orders,” re- 
calls Gordon E. Ainsworth, Whately, Mass., sur- 
veyor on the original Portland-Montreal oil 
pipeline, completed in record time back in 1941. 
“We worked in the field 12 to 14 hours, 7 days 
a week—through unmapped swamps, mountains, 
and virgin wilderness of northern New Hamp- 
shire and Vermont. 

“One miserably hot day we hit ‘*blowdown’ 
in the most impenetrable country I’ve seen in 
21 years of surveying. Levels showed our orig- 
inal line, following a winding mountain road, 
was 130 feet above the hydraulic gradient estab- 
lished by Humble engineers. Relocating we 


faced a deep, wide ravine. Pipe stringers were 


hot on our heels—there was no time for cutting 
lines. 

“We decided on an approximate check, by 
stadia, of the elevation on the far side. No rod 
was available, but hurried reconnaissance turned 
up a tall beech on the opposite ridge. Expos- 
ing the entire length of the trunk, we placed red 
flagging at its base, and aimed the lower cross- 
hair of our Gurley ‘light-mountain transit’ at the 
top of the band. Three of the boys climbed the 
tree, and, at signals from my revolver, moved a 
second band, which I caught with the upper 
cross-hair. We got our reading (approx. 40 
feet) by taping the vertical distance along the 
trunk; found the ravine to be about 4000 feet 
across. After we carefully read the vertical 
angle and computed the difference in elevation 
between HI and base of tree, direct leveling gave 
us our proper location in relation to hydraulic 
gradient. Oil was flowing the 236 miles into 
Montreal only 21 weeks after the first stake was 
driven in Portland!” 
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This department was inaugurated for the purpose of bringing to the attention of the members 
information pertaining to the availability of maps, surveys, etc., with particular emphasis on how 
such material can be procured. It is believed that through an interchange and dissemination of 
such information maximum benefits will accrue to the surveying and mapping profession. 

—Epiror 


Topographic Maps 


HE FOLLOWING quadrangle maps were published by the U. S. Geological Sur- 

vey between September 1 and November 30, 1956. The list includes newly compiled 
maps; revised maps on which contours and drainage usually are unchanged but the works 
of man are brought up to date; and series-converted maps which are 15-minute maps 
produced from four 72-minute maps of the same area. 
wise designated by numerical superscript. 


The maps are new unless other- 


in capital letters) is followed by the name of the county (in 
feature for which the quad- 


The quadrangle name 
upper- and lower-case letters) that contains the place or 
rangle is named. 

All maps are available with or without the green overprint that indicates woodland. 
These maps show the shape and elevation of the land surface (represented by contour 
lines, printed in brown—except those marked with the letter (P), which are plani- 
metric) ; water features (in blue) ; works of man, including cities, towns, and scattered 
habitations, schools, churches, railroads roads, boundaries, and place and feature names 
(in black) ; and woodland areas (in green). Principal roads are shown by a red overprint. 
In areas that have been covered by Bureau of Land Management surveys, township and 
section lines are shown. The State rectangular coordinate systems are indicated in the 
margins of the maps. An information folder further describing topographic maps is avail- 
able on request. 

Standard quadrangle maps may be obtained for 20 cents per copy. A discount of 20 
percent is allowed on orders amounting to $10 or more at the retail price. Orders 
should be addressed to the U. S. Geological Survey, Washington 25, D. C., (or Denver 
15, Colo., for maps of areas west of the Mississippi River “ 


* Indicates 15-minute quadrangle; all others are 7'/2-minute quadrangles. 
1 Indicates a revised map. 

2 Indicates a series-converted map. 

+ Indicates availability in either a contour or shaded relief edition. 

t Indicates preliminary black and white edition. 


tlaxka SITKA (B-1)*—First UGASHIK (C-1)*—Third 





JUNEAU (A-4)*—First 
Judicial Division 
JUNEAU (B-5)*—First 
Judicial Division 
JUNEAU (C-6)*—First 
Judicial Division 
NUSHAGAK BAY (1D-6)* 
Judicial Division 
SITKA (A-1)*—First 
Judicial Division 
TKA (A-2)*—First 
Judicial Division 
SITKA (A-3)*—First 
Judicial Division 
TKA (A-5)*—First 
Judicial Division 


vA 


Third 


Judicial Division 
SITKA (D-1)*—First 
Judicial Division 
SITKA (D-2)*—First 
Judicial Division 
SITKA (D-3)*—First 
Judic ial Division 
SITKA (D-5)*—First 
judicial yeh 
ELLER (A-1)* 
Madicial Division 
TELLER (A-2)*—Second 
Judicial ‘Division 
UGASHIK (A-2)*—Third 
Judicial Division 
UGASHIK (B-1)*—Third 
Judicial Division 
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Second 


Judicial Division 

UGASHIK (C-5)*—Third 
Judicial Division 

UGASHIK (D-1)*—Third 
Judicial Division 

UGASHIK (D-5)(D-6)*—Third 
Judicial Division 


irizona 
tHURRICANE CLIFFS 2 NE 
Mohave 
tTHURRICANE CLIFFS 2 NW 
Mohave 
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tLOST SPRING NE—Mohave 
tLOST SPRING NW—Mohave 
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MAP INFORMATION 


tLOST SPRING SE 
ROLL*—Yuma 
tWOLF HOLE MTN. NE 


Mohave 


Mohave 

tWOLF HOLE MTN. NW 
Mohave 
Arizona-California 

LA PAZ MTN.—Yuma 
Arkansas 

CORD— Independence 
California 


ANO NUEVO-—San Mateo 
BLACKWELLS CORNER'—Kern 
cIsScO GROVE—Placer 
CONNER—Kern 
CONNER SW—Kern 
CcCOoPCO* Siskiyou 
COPPEROPOLIS*'—Calaveras 
EC 7 LAKE—El Dorado 
EL CAJON—San Diego 
FREEL PEAK— El Dorado 
GEYSERVILLE—Sonoma 
HOMEWOOD—Placer 
JAMUL MOUNTAINS 

Santa Clara 
HACIENDA RANCH NE'—Kings 
HOLLISTER—-San Benito 
LAVIC*2—San Bernardino 
LOST HILLS NE —Kern 
METTLER— Kern 
MONTEREY **— Monterey 
MORGAN HILL—Santa Clara 
MT. MADONNA—Santa Clara 
OLD WOMAN SPRINGS* 

San Bernardino 
PIGEON POINT—San Mateo 
PYRAMID PEAK—El Dorado 
ROCKBOUND VALLEY 

El Dorado 
SAN GREGORIO—San Mateo 
SAN JUAN BAUTISTA 

San Benito 
SEMITROPIC Kern 
SHALE POINT—Kern 
SHASTA*—Siskiyou 
SHOELNHORSE MTN.*—Shasta 
TAHOE CITY—Placer 
THE WHALEBACK* 
TRUCKEE Nevada 

Colorado 
BLACK RIDGE—Delta 
HOLLY NW—Prowers 
MANZANOLA—Otero 
OLATHE—Montrose 
OLATHE NW—Delta 
OLNEY SPRINGS—Crowley 
ORDWAY—Crowley 
ROCKY FORD—Otero 

Connecticut 
DANIELSON'™—Windham 
*NEW HAVEN—New Haven 
PUTNAM'—Windham 
WOODBU RY — Litchfield 


Siskiyou 


Delaware 

MISPILLION RIVER—Sussex 
Florida 

BAIRD— Polk 

DOVER— Hillsborough 

FT. GREEN—Hardee 

L ITHI A—-Hillsborough 
WAUCHULA—Hardee 


Florida-Georgia 
CYPRESS CREEK—Hamilton 
JASPER— Hamilton 
Georgia 
CONLEY—Clayton 
DECATUR—De Kalb 
RIVERDALE—Clayton 
Idaho 
SPRINGFIELD NW 
Illinois 


CHICAGO LOOP'—Cook 
COAL VALLEY'—Rock Island 


Bingham 


HINSDALE'—Du Page 
MINONK*—Woodford 


Illinois-Indiana 
JACKSON PARK'*—Cook 

Illinois-lowa 
BLACKHAWK—Carroll 
MENOMINEE—Jo Daviess 
MILAN'—Rock Island 


Indiana 
KINGMAN—Fountain 
MARKLE—-Huntington 
MOUNT CARMEL—Franklin 
SOUTH BOSTON—Washington 


Indiana-Kentucky 
NEW ALBANY*—Floyd 


lowa 
BAGLEY*—Guthrie 
GREENFIELD*— Adair 

Iowa-Illinois 
DAVENPORT EAST —Scott 
GREEN ISLAND—Jackson 
SILVIS—Rock Island 

Kansas 
BELLE PLAINE 
BENTON—Butler 
ie MOK VILLE—Saline 

LVER—Ottawa 

bow GLASS—Butler 
FALU N—Saline 
GLOBE—- Douglas 
GREENWICH—Sedgewick 
MULVANE—Sumner 
NEW CAMBRIA-—Saline 
ROSE HILL—Butler 
SALINA SW-—Saline 
SANTA FE LAKE sutler 
SMOLAN-—Saline 
UDALL—Cowley 
WAKARUSA—Shawnee 
ZYBA—Sumner 


Sumner 


Kentucky 
INDEPENDENCE 
LOUISVILLE! 


Kenton 
Jefferson 


Louisiana 

BLACK LAKE—Cameron 
CASPIANA*—Caddo 
CROWLEY *—Acadia 

1OW A—Caleasieu 
JENNINGS*—Jefferson Davis 


Louisiana 
JOHNSONS BAYOU*—Cameron 
LAFAYETTE* hafaye tte 

s.ES**—Caleasieu 

ad y s4ES Ee , ‘aleasieu 
LAKE CH ARLE S SW Caleasieu 
MOSS LAKE—Calcasieu 
PLAIN DEAL ING Bossier 





SHREVEPORT EAST—Caddo 
SHRE v T 


ORT Caddo 





EP 

R* ie 

"R—Cale asieu 

LAKE*—Cameron 
Jefferson Davis 





WE LSH* 


Louisiana-T eras 
ORANGE*—Orange 


Maine 
tTBEAU LAKE*— Aroostook 
I BEAVER POND*—Aroostook 
ICLAYTON LAKE—Aroostook 
tDEPOT LAKE* Aroostook 
HARRINGTON LAKE 
Piscataquis 
tLITTLE EAST LAKE* 
Aroostook 
MACHIAS*—Washington 
tTROCKY BROOK*—Aroostook 
TROCKY MOUNTAIN* 
Aroostook 
TROUND POND*—Aroostook 
TSEVEN ISLANDS*—Aroostook 
TRAVELER MOUNTAIN* 
Piscataquis 


Maryland 
BALTIMORE WEST*—Baltimore 
Massachusetts 
ASHFIELD—Franklin 
Michigan 
ATLANTA*—Montmorency 
BARBEAU—Chippewa 
DAFTER—Chippewa 
HERMAN *—Baraga 
HILLMAN*—Montmorency 
NED LAKE*—Baraga 
ONTONAGON *—-—Ontonagon 
RALPH NW —Dickinson 
WITCH LAKE— Marquette 
WITCH LAKE NE—Marquette 
Minnesota 
ANOKA—Anoka 
BRICELYN*—Faribault 
COON RAPIDS—Anoka 
DARK LAKE—St. Louis 
DEWEY LAKE—St. Louis 
DEWEY LAKE NW—St. Louis 
DEWEY LAKE SE—St. Louis 
STEW ARTVILLE*—Olmsted 
WARREN*— Marshall 
WELLS*—Faribault 
Minnesota-Wisconsin 
MARINE—Washington 
Mississippi 


PASCAGOU LA*—Jackson 
SHERMAN*—Pontotoc 


V ississippi-Louisiana 


NICHOLSON—Pearl River 


Missouri 
CHADWICK—Christian 
DAY—Taney 
GARRISON—Christian 
SELMORE—Christian 
WINDSOR—Henry 


Nebraska 
BELGRADE SE—Nance 
BELGRADE SW—Nance 
WOLBACH SW—Howard 


New Hampshire 
PETERBOROUGH*—Hillsboro 

New Hampshire-Massachusetts 
AYERS VILLAGE'—Essex 

New Jersey 
ALLOW AY—Salem 
BERNARDSVILLE'— Somerset 
LONG BRANCH Monmouth 
MAYS LANDING—-Atlantic 
OSWEGO LAKE surlington 
POMPTON PLAINS'—Morris 
RARITAN'—Somerset 
ROCKY HILL*—Somerset 
WILDWOOD—-Blount 
WOODSTOW N—Salem 


New Jersey-Pennsylvania 
FRENCHTOW N'—Hunterdon 
New Mexico 
SAN JUAN PUEBLO* 


Rio Arriba 
YOUNGSVILLE**—Rio Arriba 


New York 





BATAVIA*?— Genesee 

CHE »~K—Chautauqua 
ELLERY CENTER—Chautauqua 
HOMER'—Cortland 


McGRAW'"—Cortland 
MEDINA*2— Orleans 

OTISCO VALLEY*—Onandaga 
SOUTH ONANDAGA'!—Onandaga 
SOUTH RIPLEY—Chautauqua 


. TRUXTON'—Cortland 


New York-Connecticut 
BAY VILLE"—Nassau 
LLOYD HARBOR*—Suffolk 
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North Dakota 


BOTTINEAU—Bottineau 
BOTTINEAU SE—Bottineau 
CRYSTAL SPRINGS—RKidder 
DU NSEITH—Rolette 
FONDA—Rolette 
FULLERTON NE—Dickey 
LORDS LAKE—Bottineau 
OAKES SE—Dickey 
OVERLY—Bottineau 


RANGELY NE—McHenry 
UP i AM NE 


Ohio 


LBROOK—Greene 
NDALE Hamilton 
*‘KBOURNE—Franklin 


sottineau 


RG— Montgomery 
.E—Butler 
ANY—Franklin 
\—-Warren 
r PLAIN—Warren 
POWE LL—-Delaware 
SOUTH LEBANON—Warren 
SPRINGBORO—Warren 
SPRINGFIELD—Clark 
TRENTON—Butler 
WAYNESVILLE—Warren 
Ohio-Indiana 


HARRISON—Hamilton 

REILLY Butler 

Oregon 
tS‘EAVERTON—Washington 
IAMASCUS—Clackamas 

IXNIE MOUNTAIN—Multnomah 
LADSTONE—Clackamas 
I 
( 





sENDALE*— Douglas 

ILD HILL*—Jackson 
MEDFORD*—Jackson 

WILMER*—Jackson 
Oregon-Washington 

SAUVIE ISLAND—Multnomah 


Pennsylvania 


3 ERWICK*—Columbia 
‘ATAWISSA™ Columbia 
F REDERICKSBU RG—-Lebanon 
GAP—Lancaster 
GLEN ROCK—York 
HOLTWOOD—Lancaster 
LEBANON—Lebanon 
NU REMBERG*—Schuylkill 
RED LION—York 
RICHLAN D—Lebanon 
SHENANDOAH*—Schuylkill 
SHU MANS—Columbia 
STEW ARTSTOW N—York 
WARREN—Warren 


South Carolina 
PRITCHARDVILLE seaufort 
South Carolina-Georgia 


SAVANNAH BEACH NORTH— 
Chatham 
South Dakota 
;YLE—Custer 
IGHTON— Pennington 
D wat FLATS—Custer 
4 CAVE—Custer 
‘AVE NW-—Custer 
“O0L IDGE—Custer 
O NW-—Pennington 
AL HILL—-Custer 
Tennessee 
COLLINWOOD-—Wayne 
HIENRYVILLE—Lawrence 
KIMMINS—-Lewis 
LAWRENCEBU RG—-Lawrence 
LONG BRANCH—Lawrence 
RIVERSIDE—Lewis 
SUMMERTOW N—-Lawrence 
TOPSY—Wayne 
WILLIAMSPORT—Maury 
Texas 


ALDINE'—Harris 





114O— Parker 
rER—¢ ‘oryell 
INDALE—Tarrant 
.E—Tarrant 
BLACK MOUNTAINS* 

Hudspeth 


BUFFALO KNOB—San Saba 
BU a ESON—Johnson 
“4 EN Polk 


‘DI ABLO*— Hudspeth 
Bastrop 

Coryell 

Johnson 

Harris 

Jasper 

ETTA*— Liberty 
Coryell 


KE LLE R Tarrant 
KINGSVILLE*—Kleberg 
KOUNTZE*—Hardin 
LAMPASAS*2— Lampasas 
LLANO NORTH—Llano 
MAGILL MOUNTAIN—-Llano 
MATHIS*—-San Patricio 
MOUTH OF RIO GRANDEM 
Cameron 
ORANGE GROVE*—Jim Wells 
PORT ARANSAS—Nueces 
PRIMROSE—tTarrant 
REFUGIO*— Refugio 
ROBSTOW N*—Neuces 
ROCK PORT*—-Aranasas 
ROGANVILLE*—Jasper 
SARATOGA*—Hardin 
SARITA*—Kenedy 
SKIDMORE*—Bee 
SOUR LAKE*—Hardin 
SOUTHMOST ‘ameron 
SPRINGTOWN SE—Parker 
TUNERSVILLE—Coryell 
VIDAURI*— Refugio 
WOODSBORO*— Refugio 








Texras-Louisiana 
BESSMAY—Jasper 
Utah 
CAMELS BACK RIDGE SW- 
Tooele 
DAVIS KNOLLS Tooele 
GUNLOCK—-Washington 
HEBER—Wasatch 
HUNTSVILLE—Weber 
JAMES PEAK—Cache 
INDIAN PEAKS—-Tooele 
INDIAN SPRINGS— Tooele 
YSVILLE— Davis 
TUA—Box E ar; T 
NT PISGAH ache 
MOUTH OF BE AR RIVE R— 
Box Elder 
NORTH OGDEN—Weber 
OGDEN ar 
PARADISE Cache 
Ee TERSON—Morgan 
sAIN CITY SW—Weber 
LANG E CREEK*—Emery 
ROY—Weber 
SNOW BASIN—Weber 
IST. GEORGE NE—Washington 
. GEORGE NW—wWashington 
GEORGE SE-—Washington 
‘ST. GEORGE SW-—Washington 
T ABBYS PEAK SE—Tooele 
WILLARD— Box Elder 


Vermont-New Hampshire 
BRATTLEBORO*—Windham 
Virginia 
CAPE CHARLES—Northhampton 
c HERITON—-Northampton 
ELLIOTS CREEK—Northampton 
Virginia-North Carolina 
SOUTH HILL*—Mecklenburg 
Virginia-Weat Virginia 
BERRYVILLE'—Clarke 
Washington 
A\UBURN—King 











SURVEYING AND MAPPING 


BLACK DIAMOND—King 
CHENEY*—Spokane 
ISSAQUAH— King 
MAPLE VALLEY—King 
MEDICAL LAKE*2—Spokane 
MT. RAINER NATIONAL 
PARK*—-Pierce 
OTHELLO*2—Adams 
POVERTY BAY—King 
REDMOND—King 
TACOMA NOR TH Pierce 


Wisconsin 


COLUMBUS*— Columbia 
RANDOLPH*—Columbia 


Wyoming 


$; SPRING—Albany 
RASS WELLS—Albany 
,0OSL ER SE—Albany 

COOPER LAKE SOUTH—Albany 
DODGE RANCH. —Albany 
KEMMERER*—Lincoln 
McGILL LAKES—Albany 
MOONSHINE PEAK—Albany 
PINE TREE RIDGE—Albany 
POE MOUNTAIN—Albany 
SEVENMILE SPRING—Albany 





In addition to the standard 
series of quadrangle maps, 
small scale (1:250,000) maps 
of areas in the United States 
and Territories are being pub- 
lished and distributed. Some 
of these maps are published in 
a shaded-relief edition, as indi- 
cated in the list below. They 
may be purchased from the 
Geological Survey. The maps 
of Alaska are 25 cents per copy. 
An index to the series is avail- 
able on request. 

ilaska 


BENDELABEN?{ 
SEWARD? 


Special metropolitan-area 
and vicinity maps of major 
United States cities are being 
published and distributed by 
the Geological Survey. These 
maps are prepared from stand- 
ard 72-minute maps at the 
scale of 1:24,000. Vicinity 
maps may be purchased from 
the Geological Survey for the 
prices indicated below. 


BUFFALO AND VICINITY (39 
by 45 inches) $1.50 


State base maps at 1 :500,000 
scale are also being published 
and distributed. Most of these 
maps show contours, and many 
are published in a shaded-relief 
edition. 


NEW YORK (shaded-relief edi- 


tion) (44 by 55 inches) $2.00 
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MAP INFORMATION 


OREGON (base map) (44 by 55 seale and size, shows, in addi- tions, in different color pat- 
inches) $1.00 A second edition tion, highways, national forests terns, $2.00 
of this map, having the same and parks, and Indian Reserva- 


Lake Survey Charts 


UBLICATION of new editions of the following Lake Survey Charts has been an- 

nounced by the United States Lake Survey of the Corps of Engineer, U. S. Army. 
Copies of these charts may be obtained from the U. S. Lake Survey, 630 Federal Build- 
ing, Detroit 26, Mich., at 75 cents per copy. Payment is required in advance by P. O. 
money order or draft, payable to the Treasurer of the United States. A catalog show- 
ing the areas described below is available free upon request. 


2.—Lake Ontario—General chart of the entire lake 181..-New York Canals—Champlain Canal from 
at 1: 400,000 scale. (August 1956.) Whitehall, N. Y., to Troy, N. Y., at 1: 40,000 seale. 
11.—St. Lawrence River—St. Regis, Que., to Rich (October 1956.) 

— Landing, N. ¥., at 1: 30,000 scale. (August 184.—New York Canals—Lock 22 to Lock 23, in- 
956.) m ~ te ove 4 : - - A cm 
14.—St. Lawrence River—Ogdensburg, N. Y., to cluding Oneida Lake, N. Y., at 1:40,000 scale. 

Brockville, Ont., at 1:30,000 seale. Inset: Og (October 1956.) 
densburg, N. Y., and Prescott, Ont., at 1: 15,000 225.—Oswego Harbor, N. Y.—-at 1: 10,000 scale 
scale. (August 1956.) (August 1956.) 


Public Land Survey Plats 


HE FOLLOWING plats of public land surveys and resurveys were completed and 

accepted by the Bureau of Land Management between September 1 and Novem- 
ber 30, 1956. The class or purpose of the survey is indicated. Copies of plats may be 
secured from the Bureau offices in the States or from the Director, Bureau of Land 
Management, Department of the Interior, Washington 25, D. C. 





Alaska : T. 17 N.. R. 19 E,.——Dependent resurvey and exten 

U. S. Survey No. 3291—Baranof To site sion survey 

’ “ 7 — alee T. 28 N., R. 58 E.—Dependent resurvey 
Arizona—Gila and Salt River Meridian r. 23 N., R. 60 E.—Dependent resurvey 

T. 34 N., R. 11 W.—Skeleton survey fr. 22 N., R. 61 E.—Dependent resurvey 

T. 40 N., R. 11 W.—Skeleton survey r. 23 N., R. 61 E.—Dependent resurvey 

T. 42 N., R. 11 W.—Skeleton survey T. 16 N., R. 68 E.—Dependent resurvey 

T. 40 N., R. 12 W.—Skeleton survey T. 24 S., R. 58 E.—Dependent resurvey 

T. 87 N., R. 13 W.—Skeleton survey fr. 25 S., R. 58 E.—Dependent resurvey 

T. 33 N., R. 15 W.—Skeleton survey fr. 22 8., R. 59 E.—Dependent resurvey 

T. 34 N., R. 15 W.—Skeleton survey fr. 12 S., R. 66 E.—Extension survey 

T. 35 N., R. 15 W.—Skeleton survey ; ila — 7 a - 

T. 38 N., R. 15 W.—Skeleton survey New Mexrico—New Mevico Principal Meridian 
: ; rae nore r. 14 S., R. 4 W.—Survey part of subdivisions 
Colorado—Siath Principal Meridian T. 31 N.. RB. 11 W. Dependent resurvey 

T.2N. 76W aa ID , 

I » R. 76 W.—Dependent resurvey North Dakota—Fifth Principal Meridian 
Idaho—Boise Meridian T. 150 N., R. 75 W.—Dependent resurvey 

T. 6 S., R. 43 E.—Dependent resurvey 


r. 7 S., R. 48 E.—Dependent resurvey Utah Us Sale Morteten 
*. 30 S., R. 11 EB Subdivision of sections 


IWinois—Third Principal Meridian 


T. 19 N.. R. 7 W.—Survey of Island Wyoming—Sirth Principal Meridian 
: ie T. 46 N., R. 92 W. (2)—Supplemental surveys 
Nevada Mt. Diablo Meridian T. 47 N., R. 92 W. (2)—Supplemental surveys 
T. 17 N., R. 18 E.—Dependent resurvey T. 45 N., R. 94 W.—Supplemental surveys 
ANTARCTIC AGENCY PROPOSED 
A bill (H. R. 1241, 85th Congress, Ist Ses- make recommendations for consolidation in a 
sion) was introduced in the House of Repre- single executive agency of the responsibility for, 
sentatives January 3, 1957—“To direct the Sec- and supervision of, activities involving Antarc- 


retary of the Interior to formulate a plan and __ tica.” 














Comment and Discussion 














Mn) 


The pages of Surveyinc AND MappInc are open to a free and temperate discussion of all 
matters pertaining to the interests of the Coneress. It is the purpose of this Department to en- 
courage comments and published material or the presentation of new ideas in an informal way. 


—EpITor 


HOW MUCH IS A GOOD MAP WORTH? 


Wa ter S. Dix*—It is the information on a 
map that has value and worth. A map is as valu- 
able to the user as the information he extracts 
from it, no more, no less. The American Con- 
gress on Surveying and Mapping has often pre- 
sented the postulate that good maps are invalu- 
able. In the same breath one might also say that 
the most valuable map has no worth unless it is 
used, that is, unless the information on the map 
is used. To a wise engineer or planner, a good 
topographic map is invaluable. To a wise and 
experienced navigator, his charts are invaluable. 
At least such value is the value of total project 
or investment cost. Te those who merely look at 
a map and do not extract valuable information 
from it, the map is no doubt valued at its pur- 
chase price only. Rare and historic maps, of 
course, develop a museum or collector’s value 
of a different sort. 


* Executive Secretary, ACSM. 


A modern case in point is well illustrated by a 
New York Daily News Service item dated De- 
cember 18, 1956, in which it is reported that the 
agents of the Federal Bureau of Investigation 
arrested members of a ring that stole and sold 
oil maps worth more than a million dollars. 

FBI agents recovered some of the maps which 
belong to the Gulf Oil Co., and which contain 
very valuable information concerning locations 
of priceless oil reserves in the Southwest, Can- 
ada, and the Near East. 

While all maps are not, of course, worth a 
million dollars, it can be emphatically stated 
that most maps contain much more valuable in- 
formation than the cost of the map to the user, 
and, what is perhaps of more importance, that 
the more the user uses the map, and the more 
information he extracts from it, the more valu- 
able the map becomes. 


SQUARE-ROOT-ACRE SCALE 


Daviw K. Scorr*—The short article entitled 
‘A Vacre Scale” by R. L. Williams 


July-September 1956 issue of SURVEYING AND 


page 398, 
Mapptnc) proposed the use of a unit of length, 
equal to 208.7 ft = \/43,560 ft? Meas- 
urements of any area On a map, using a scale 


1\/acre. 


graduated in this unit will yield the area in 


acres without any further conversion. The 
article continued with a question—What to 
name this unit?—and suggested either some 


coined word utilizing the letters of radical and 
acre, or the euphemism, “bast,” indicating its 
parentlessness, 

It might be well to point out that a unit of 
length which serves the purpose of the “bast” 
and 
three cen- 


already exists, of undoubted 


which 


parentage, 


has been in use more than 


* Washington, D. C. 


turies. This is, of course, the Gunter’s chain 
of 66 feet, divided into 100 links. This unit is 
used for land surveys in most of the countries 
which use the English system of measures. In 
the United States it has been used by the Gen- 
eral Land Office since the inception of the sys- 
tem of rectangular surveys of the public land in 
1785, and is in use today by the cadastral en- 
gineers of the Bureau of Land Management. 
Perhaps the areas 





of as many as one million 
tracts of land have been computed in acres in 
terms of the chain unit of measurement by these 
two agencies. 

The relationship that 10 square chains= 1 
acre makes this unit extremely convenient to 
use. Areas are simply computed in square 
chains and the decimal point shifted one place 
to yield the area in acres. The simple relation- 
ships: 25 links=1 rod, and 80 chains =1 mile, 
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COMMENT AND DISUSSION 


relate these two commonly used units to the 
acre. 

The chain unit was introduced by Edmund 
Gunter, an English astronomer and mathema- 
tician, sometime before 1625, to solve the very 
problem suggested by Mr. Williams. In one 
of his books Gunter proposed the problem: 
“having the length and breadth of an oblong 


SQUARE ROOT 


Serce A. Emery*—Mr. J. Boyle (SurveyING 
anD Mappinc, October-December 1956, page 
509) might be interested to know that there are 
more extensive Tables of Square Numbers and 
Square Roots than Barlow’s Tables, which are 
up to 12,500. 

1. Jules Gailly, Tables of Squares and Square 
Roots of all numbers up to 100,000; edited by 
Marcel Demunster, Lichtervelde, Belgium. 333 
pages. 


* Professional Engineer and Land Surveyor, 
Freeport, New York. 
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superpicies given in chains, to find the content 
in acres,” and suggests as an answer: “It being 
troublesome to divide the content in perches by 
160, we may measure the length and breadth 
by chains, each chain being 4 perches in length 
and divided into 100 links, then will the work 
be more easie in Arithmetique.” 


2. Ludwig Zimmermann, Tables of Squares 


and Square Roots of all numbers up to 100,009, 
edited by Herbert Wichmann, Bad Liebenwerda- 
Berlin, Germany. 187 pages. 

Another book which can be useful to survey- 
ors is an Eight-Place Table of Natural Trigo- 
nometric Functions for every sexagesimal second 
of arc by Prof. Dr. J. Peters, Berlin, Germany. 
This table has been reproduced by photolithog- 
raphy by Edwards Brothers, Inc., Ann Arbor, 


Michigan. 901 pages. 


A PRAYER PARTIALLY ANSWERED 


I have been a member of 
the Congress for a number of years and value 
very highly my collection of quarterly journals. 
I would like to suggest, however, in view of the 


LyNN TorBERT* 


rapid strides now being made in surveying meth- 
ods, especially in instrumentation, that more 
space be given to descriptions and comments on 
the newer instruments such as the Geodimeter, 
both large and small size, the Tellurometer, Wild 
RDS Tacheometer, etc. This service would be 

* Inter-American Geodetic Survey, Apartado 
$260 El Este, Caracas, Venezuela. 


MAJOR 


B. B. Wuirraker*—In the January—March 
1956 number of SurvEyYING AND MapprIne, the 
Editor asks for “fillers.” I offer the following: 

Our Departmental Christmas card this year 


includes a photograph of Mount Stanley in the 


* Lands and Surveys Department, P. O. Box 1, 
Entebbe, Uganda. 


valuable for men who, like myself, reside out- 
side the United States and are expected by the 
collaborating agencies to have the latest word 
on all new equipment. 


It so happens that while this letter was being 
written we were in the process of publishing in 
the October-December 1956 issue and in this 
issue of SURVEYING AND MApPpiNG two papers 
which bear directly on points raised—the Geo- 
dimeter and the RDS Tacheometer. The Telluro- 
meter will probably be covered in a paper in a 


forthcoming issue. EpITor 


PEAKS 


Ruwenzori Mountains, with the footnote “Re- 
triangulation of Major Peaks 1955-56.” 

The cards were sent to the Map Sales Office 
for internal distribution, and the clerk, display- 
ing an unusual interest in field survey, asked, “Is 
Major Peaks still up in the Ruwenzori or has 
he come down now?” 
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Texas Surveyors Association 


October 8, 9, and 10, 
enjoyable days in Austin, Texas, for members 
of the Texas Surveyors Association and their 


1956, were busy and 


friends, for on the first of these three days was 
held the Annual Meeting of the Association, fol- 
lowed on the next two days by the Fifth Annual 
Short Course sponsored by the 
More than 150 members atended the Annual 
Meeting and 277 registered for the Short Course. 

The Annual Meeting, held at the Stephen F. 
Austin Hotel, opened with an address of wel- 
come by President W. A. Rounds, followed by 
reports from various standing and special com- 
The and Committee, 
which during the year had developed and made 
distribution of a TSA “Guide Book of 
Minimum Surveying Fees,” reported a very 
favorable reception to the book. 


Association. 


mittees. Fees Salaries 


wide 


New officers, elected at the meeting, are as 
follows: 


Chester W. Terry, President 

W. H. Wilson, First Vice-President 
Kirby Hillin, Second Vice-President 
C. M. Blucher, Third Vice-President 
William Shirriffs, Secretary-T reasurer 


New members elected to the Board of Direc- 
tion include Frank T. Drought, John C. Lips- 
comb, Frank Dixie Smith, William F. Sullivan, 
Joe C. Zant, and Past President W. A. Rounds. 

The Short Course, also held at the Stephen F. 
Austin Hotel, was opened with an address of 
welcome by The Honorable J. Earl Rudder, 
the General Land Office of 
Texas. M. R. Springer, Director of the City 
Planning Department, Dallas, in a talk entitled 
“The Surveyor’s Relation to City Planning,” 
gave some graphic examples of good and poor 
Fred 
Williamson of Temple, member of the Texas 
Board of Registration for Public Surveyors, ex- 


Commissioner of 


subdivision planning in the Dallas area. 


plained some of the problems encountered by the 
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Board and answered many questions from the 
floor. 

An overflow audience was drawn to the ses- 
sion given by Jesse J. Lee, who enjoys a State- 
wide reputation as a land attorney. Mr. Lee 
of thoroughness in the 
preparation for boundary suits. In a talk in- 
triguingly entitled “The Man Who ——,” Max 
Sandsbury of the Continental Oil Co., Houston 
gave a telling and amusing description of the 
man who is most likely to succeed in being a 
failure. 

Beginning the last day of the course, H. L. 
George, San Angelo surveyor, and Frank Dixie 
Smith, Humble Oil and Refining Co., Tyler, 
outlined characteristics peculiar to the original 
survey patterns in West and East Texas, respec- 
tively. E. D. Morse showed how close tolerance 
surveys can be accomplished economically. In 
a paper entitled “Aerial Surveying in Foreign 
Lands,” Don H. Cude of Jack Ammann Photo- 
grammetric Engineering, Inc., related the solu- 
tion to a difficult aerial mapping project in 
Libya, North Africa. “Common Errors in Field 
Notes” were discussed by John Graham, who 
represented the General Land Office; James 
C. Adams of San Antonio, representing City 
Planners; and Kirby Hillin of the Sun Oil Co., 


representing commercial interests. 


stressed the necessity 


The main social affair of the meeting, aside 
from the many opportunities of greeting old 
friends between sessions and at luncheons, was 
the dinner and dance held the second evening. 
A cocktail hour, preceding the dinner, helped to 
whet appetites and to establish many new friend- 
ships. 

A full program of activities was provided for 
the enjoyment of the ladies by the ladies aux- 
iliary, including, as a highlight, a tea at which 
James Thurber’s new book, Thurber County, 
was reviewed by Mrs. Joe McMullen Franklin of 
the University of Texas. 


-E. D. Morse 


NEWS 


The 
of Lar 
1956, < 
Thirty: 

The 
and 11 

Rob 
ing Ce 
selectic 
motion 
the ru 
casting 
officers 
Those 

Fr 
Gi 
Ri 
Fe 


A li 
appren 
survey¢ 
present 
land su 
the pre 
land si 


T he 
Associa 
19! 
again e 

Dr. |} 


welcom 


25, 


during 
Foundi 

~~ 
of Will 
being n 
Survey¢ 
23, 195 
during 
of the 
United 
horical 
eral we 
Surveyo 

Follo: 
voted t 
liamsbu 
purpose 


Victo 


Wtenenn 


, the 


» Ses. 
state- 
Lee 
| the 
k in- 
Max 
iston 
f the 


ing a 


A LL. 
Dixie 
lyler, 
iginal 
spec- 
rance 

In 
reign 
*hoto- 
solu- 
ct in 
Field 
. who 
James 
+ City 
il Co., 


aside 
ig old 
s, was 
ening. 
ped to 
friend- 


led for 
‘S$ aux- 
which 
‘ounty, 


klin of 


Mors 


NEWS OF RELATED ORGANIZATIONS 


81 


Wisconsin Society of Land Surveyors 


The annual meeting of the Wisconsin Society 
of Land Surveyors was held on November 29, 
1956, at the University of Wisconsin in Madison. 
Thirty-seven members were present. 

The Society now has 141 Active Members 
and 11 Affiliate Members. 

Robert N. Baker, Chairman of the Nominat- 
ing Committee, reported on the committee’s 
selections for 1957 officers and directors. A 
motion was unanimously approved to suspend 
the rules and ask the secretary to record the 
casting of a unanimous ballot for the slate of 
officers as selected by the nominating committee. 
Those elected are as follows: 


Franklin P. Gould, President 

George Phillips, Vice President 
Robert L. Smith, Secretary-Treasurer 
Foster Curtiss, Director 


A lively discussion was held concerning the 
apprenticeship clause in the recently enacted 
surveyor registration law. A majority of those 
present felt that an apprenticeship program in 
land surveying was not a satisfactory solution to 
the problem of educating and training future 


land surveyors. Accordingly, a resolution was 


unanimously adopted to the effect that the So- 
ciety is opposed to an apprenticeship program 
as not being in the best interests of the Society, 
the individual surveyor, the prospective trainee, 
or the general public. The Secretary was in- 
structed to send copies of the resolution to the 
Apprentice Division of the State Industrial Com- 
mission and to the State Board of Registration 
of Architects, Professional Engineers, and Land 
Surveyors. The Legislative Committee and the 
Board of Direction of the Society were requested 
to take the necessary steps to secure elimination 
of the apprenticeship clause from the land sur- 
veyor registration act. 

In his message, the new President stressed 
the importance of bringing into the membership 
of the Society a larger proportion of the 600 
registered land surveyors in the State. He 
pointed out, as a reason for increasing member- 
ship, the fact that in some localities there are 
surveyors who are operating in a non-profes- 
sional and unethical manner. “By increasing 
our membership,” he said, “we will be in a 
more favorable position to inform and encour- 
age all surveyors to promote the professional 
standards that we so badly need.” 


Ninth Annual Meeting of the 
Virginia Association of Surveyors 


The ninth annual meeting of the Virginia 
\ssociation of Surveyors convened on January 
25, 1957, with over 90 surveyors and ladies 
again enjoying Williamsburg’s hospitality. 

Dr. H. M. Stryker, Mayor of Williamsburg, 
welcomed the group and urged them to return 
during the 350th Anniversary Celebration of the 
Founding of Jamestown. 

Dr. John T. Baldwin, Jr., of the College 
of William and Mary, outlined the progress 
being made in connection with the program for 
Surveyors Day, which has been set for August 
23, 1957. There will be four papers presented 
during the day, all related to the general theme 
of the meeting—‘History of Surveying in the 
United States.” Surveying instruments with his- 
horical backgrounds will be on display for sev- 
eral weeks. Every effort will be made to make 
Surveyors Day a memorable occasion. 

Following Dr. Baldwin’s talk, the Association 
voted to hold a membership meeting in Wil- 
liamsburg on August 23, 1957, for the express 
purpose of attending the ceremonies. 

Victor H. Ghent, Secretary, Property Surveys 


Division, ACSM., reported on the progress being 
made toward a commemorative stamp honoring 
surveyors. It had been hoped that a stamp 
could be issued on August 23, 1957, as a part 
of the Surveyors Day program, but present indi- 
cations are that too many requests are already 
in line ahead of it. However, pressure is still 
being exerted along that line, in the hope that 
the request will receive first attention and, fail- 
ing this, that the momentum gained from the 
request will put the profession in a good posi- 
tion for early consideration of a stamp or series 
of stamps to be issued at a later time. Mr. 
Ghent noted that J. Stewart Boyles, Houston, 
Texas, has been working on this matter for years 
and that ACSM believed that the historical 
importance of the Virginia Celebration might 
be the logical focal point for this year’s con- 
centration of effort. VAS voted to send a 
petition to the Postmaster General expressing 
the Association’s desire for such a stamp. 

Items discussed during the morning session on 
the 26th included: the amendment of the by- 
laws, to more clearly outline the duties of the 
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president and secretary; reaffirming the desire 
of VAS to continue to sponsor the Refresher 
Course for Surveyors; discussion of future an- 
nual-meeting sites; the ACSM annual meeting 
was noted for March; and that the Property 
Survey Division of ACSM is collecting informa- 
tion to aid in the study of a Model Registration 
Act for Surveyors. 


The Saturday afternoon session was devoted 
completely to discussion and comment concern- 
ing the latest edicts of the Registration Board 
and the Declaratory Judgement Suit that had 
been filed for clarification of the scope of prac- 
tice for surveyors. Although it had been shown 
in a brief* presented to the Board that surveyors 
had always done the necessary work to properly 
record a subdivision, the Board still rendered a 
ruling that it was beyond the scope of practice 
and, further, that surveyors could not even con- 
tract with a client to have the work done or 
employ a licensed engineer in his office to do 
the work. The suit, filed by a Virginia surveyor 
who has an office in Maryland and who is 
licensed in Maryland—whose law specifically 
states that such work is incidental to the sub- 
division of land and is within the scope of 
surveyor practice—seeks to have the courts set 
aside the Board rulings. 

* See SURVEYING AND MapPING, July-Septem- 
ber 1956, Vol. XVI, No. 3, pages 319-325. 





SURVEYING AND MAPPING 


Several misstatements in the suit were noted 
and much discussion centered around the sub- 
division features of storm and sanitary sewers. 
A motion to condemn surveyors doing storm and 
sanitary sewers but allowing them to do street 
grades and drainage was defeated, as was also 
a motion to request that sanitary sewers be de- 
leted from the suit. The motion that was 
passed stated “That this Association endorses 
the principle of the clarification of the law for 
which the suit has been filed, but not necessarily 
the details thereof, and we enter the case as a 
friend of the court.” Seven votes were noted 
as being opposed to this motion. 


The session ended with the annual banquet, at 
which time the outgoing president, A. L. Cherry, 
turned the meeting over to the new president, 


D. M. Maher. 


Other new officers include: 
J. K. Timmons, Vice President 
John Bartenstein, Secretary-T reasurer 
R. H. Highland, Two-year Director 


Along with the minstrel entertainment by the 
local Lions Club, a feature of the evening was 
the drawing for prizes donated by exhibitors, 
and the big attraction was the transit donated 
by Thorpe-Smith. As luck would have it, this 
was won by the incoming president Maher. 


—Victor H. GHENT 
Director, VAS & ACSM 


Georgia Association of Registered Land Surveyors 


In looking over the January 1957 issue of 
Field Notes, a four-page lithographed sheet pub- 
lished by the Georgia Association of Registered 
Land Surveyors, we note that the Surveying and 
Mapping Short Course at the Georgia Institute 
of Technology was sheduled for January 24-26, 
1957. 

The two inside pages of the publication carry 
the beginnings of a paper, “The Law and the 
Duties of the County Surveyor,” by Owen J. 
Adams, Attorney at Law, Thomaston, Ga. This 
paper proved to be quite interesting reading. 
It was interrupted by “(continued next issue 
and we will be quite interested in getting the 
rest of it later. 

The fourth page of this issue of Field Notes 
is devoted to the reproduction of a letter to 
the GARLS from ACSM member J. R. Brace- 


well who, in writing from a Florida address, in- 
cluded a paragraph which is quoted below, in 
the belief that it will be of interest to readers 
of SURVEYING AND MapPIiNG. 

“Another item of great interest to me is the 
paragraph on monuments along newly con- 
structed highways. There is one fact in this 
connection that I believe should be recorded in 
the history of our Association, that is that I was 
present at a meeting of the American Congress 
on Surveying and Mapping held in Washington, 
D. C., when our late member and loyal officer, 
Mr. C. C. Hawken, made a strong talk on this 
very subject and made the original motion that 
resulted in the Federal Aid Highway Act being 
amended to include setting these markers. In 
other words, he started the ball rolling, so let’s 
keep it going.” 


—Eprror 
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NEWS OF RELATED ORGANIZATIONS 


Massachusetts Association Holds Annual Meeting 


The Second Annual Meeting of the Massachu- 
setts Association of Land Surveyors and Civil 
Engineers was held at the Hotel Bradford in 
Boston on November 30 and December 1, 1956, 
with about 150 members and guests in attend- 
ance. As at the first meeting, held in Boston 
a year ago, the opening address was delivered 
by ACSM President Lester C. Higbee who out- 
lined the progress of ACSM and the develop- 
ment of regional and State programs of interest 
to surveyors and civil engineers throughout the 
United States. 

The technical sessions were very well attended 
and many timely topics were presented and dis- 
cussed, A “Surveyors Town Meeting,” with 
Walter Rowley of Wareham as Moderator, 
spiced the opening-day program. This was fol- 
lowed by a discussion of the Fair Labor Stand- 
ards Act by a representative of the Wage-Hour 
Branch of the National Labor Relations Board 
who gave his interpretations of the Act as ap- 
plied to land surveying and civil engineering 
practice. 


Features on the second day’s program were: 
a paper on educational trends in surveying and 
civil engineering by Prof. Charles O. Baird, Jr., 
of Northwestern University; “Land Surveyors 
Certificate of Survey and Location” by Dermot 
I. O’Gallagher of Sillery, Quebec; and a dy- 
namic, graphic lecture on the “Legal Aspects 
of Land Description” by Marshall Pihl, General 
Counsel, Massachusetts Real Estate Association. 

ACSM members from several neighboring 
states were in attendance as well as W. J. Baird, 
President of the Ontario Association of Land 
Surveyors, Col. Charles C. Lindsay of Montreal, 
and Archie MacLaughlin of the Bureau of Lands 
and Mines, Fredericton, N. B. 

There were many interesting exhibits by lead- 
ing domestic and foreign manufacturers of sur- 
veying equipment and materials and educational 
displays by the Coast and Geodetic Survey, 
Massachusetts Turnpike Authority, Massachu- 
setts Department of Commerce, and the U. S. 
Corps of Engineers. 

—Gorpon E. AInswortH 


President MALSCE 


Nova Scotia Surveyors Hold 
Sixth Annual Meeting 


The following is abstracted from the minutes 
of the Sixth Annual Meeting of the Association 
of Provincial Land Surveyors of Nova Scotia In- 
corporated, published in the December 1956 issue 
of The Nova Scotian Surveyor.—Epitor 


The Nova Scotia Technical College in Hali- 
fax was the scene of the Sixth Annual Meeting 
of the Association of Provincial Land Surveyors 
of Nova Scotia on November 27 and 28, 1956. 
About 50 members were present. In addition, 
there were three visiting delegates from the 
New Brunswick Land Surveyors Association, 
namely: Harold Lingley, President of the Asso- 
ciation, Willis Roberts, Past-President, and Ger- 
ald D. Hughes, Vice-President. 

In the absence of President R. E. Millard be- 
cause of illness, Vice-President Freeman Tupper 
presided at the sessions. 

L. E. Peverill spoke on the registration of sur- 
vey plans at the various Registry Offices. He 
discussed the advantages of having plans of uni- 
form size presented for registration and the dif- 
ficulties in obtaining uniformity because of the 
varying sizes of the tracts. The idea of having 
all such plans reviewed by a competent surveyor 


employed by the Registry Offices was also de- 
veloped. 

R. E. Dickie gave an interesting talk on “Title 
Searches by Land Surveyors.” In the discussion 
that followed,-it was pointed out that a lawyer 
and a land surveyor could work together to very 
good advantage in straightening out a title. 

The history and plans for future development 
of the Nova Scotia Land Survey School at Law- 
rencetown were discussed by J. A. H. Church, 
its present Chief Instructor. This small school, 
founded at Halifax in 1945, has thus far trained 
115 surveyors, most of whom have since been 
employed by the Canadian Government or by 
various Provincial Governments. 

President Tupper presented a paper on “High- 
way Surveying Problems,” discussing such prob- 
lems as those presented by lack of standardiza- 
tion of road widths, lack of monumentation of 
abandoned sections of highways which are also 
property boundaries, and the fact that the center 
of pavement is not always the center of the 
highway. ; 

In a very interesting paper entitled “The Sur- 
veyor and the Public,” Eldon Adams stressed 
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the importance of giving the public a fair deal. 
The officers for 1957 elected at the meeting 
are as follows: 
Freeman Tupper, President 
J. A. H. Church, Vice-President 
H. B. Robertson, Secretary-T reasurer 


The directors for 1957 are: 


Hautrax Ciry Arga: 
Spencer Ball 
Walter Servant 
Hauirax County AREA: 
Leyton Reid 
William Crooker 


SURVEYING AND MAPPING 


WESTERN Part OF PROVINCE: 
R. E. Dickie 
Errol Hebb 

EASTERN Part OF PROVINCE: 
Ronald Chisholm 
Donald Eldridge 

Cape Breton: 
Herbert Martell 
Eldon Adams 


As the result of a suggestion presented from 
the floor, a committee was established to work 
toward the holding of a special joint meeting in 
midsummer with the New Brunswick Associa- 
tion. 


A Brief History of the 
U. S. Coast and Geodetic Survey * 


In this year of 1957, the Coast and Geodetic 
Survey celebrates a century and a half of service 
to the Nation. Born February 10, 1807, it was 
the first technical bureau of the Federal Gov- 
through 
need for 
President 
Jefferson to have a survey made of the coast. 


ernment. It came about necessity. 


Congress, recognizing the coastal 


charts for commerce, empowered 
The American Philosophical Society, after ex- 


aminations of several plans for the work, 
recommended Ferdinand Hassler, a Swiss ge- 
odesist, to head the task. Accordingly Hassler 
of the far-sighted principles 
and high standards of precision which have 
guided the Survey throughout the years. 


Hassler’s successor, Alexander Dallas Bache, 


was chosen—he 


great-grandson of Benjamin Franklin and one of 
America’s all-time great scientists, expanded 
ind organized the work, and developed new 
ideas to meet the needs of the rapidly-growing 
nation. Geodetic surveys, the basis of map- 
ping and engineering work, grew far and wide. 
Coastal charts were made, tides and currents 
magnetic observations 


started, and the Gulf Stream was explored. 


were recorded, were 
Even before the gold rush, survey parties went 


to the new west, where George Davidson la- 
bored and became the father of science in Cali- 
Bache led the through the 


fornia. Survey 


* Reprinted from “150 Years of Service 1807- 
1957,” an attractive, iliustrated, 32-page brochure 
issued in connection with the Sesquicentennial 
Celebration of the Coast and Geodetic Survey 
and available from the Superintendent of Docu- 
ments, Government Printing Office, Washington 
25, D. C., at $0.30 per copy. 

(Continued 


strenuous years of the Civil War, lending its 
technical services and the efforts of its engi- 
neers to the conduct of many field campaigns. 

Following Bache, there came a succession of 

heads, some of them leading scientists—others 
strong administrators. Under the guidance of 
these men and their assistants, the Survey con- 
tinued on its mission. The beginnings of sur- 
veys in Alaska in 1867, accelerated by the later 
discovery of gold, presaged a long and still’ un- 
finished story of charting in that austere land, 
in which all later Survey officers have had a 
part. Many of the peaks, bays, headlands, and 
glaciers now bear the names of Dall, Menden- 
hall, Faris, and others, and hundreds of places 
immortalize the visits of the famous steam- 
launch Cosmos and other Survey vessels. 

The Philippines, the other great overseas 
undertaking of the Survey, now have modern 
charts of the 7,000 islands as a result of more 
than 40 years of work in that tropical wonder- 
land where working conditions were so good, 
and the problems of the work so varied, that it 
was considered a necessary training ground for 
a whole generation of Survey engineers. 

E. Lester Jones, the first great Director of the 
modern period, devoted the varied capacities of 
the Survey to participation in the First World 
War; he established the commissioned officer 
system for the organization of the bureau; and 
he initiated a far-reaching development and 
adaptation of modern techniques and methods. 

From the beginning, the Survey has had to 
lead the world in the development of equip- 
ment and methods. In the last century, its 
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Election Results 


Under date of February 11, 1957, Albert C. 
Kalbfleisch, Chairman of the Tellers Committee, 
reported to Executive Secretary Dix that 1410 
ballots were received and that the results of the 
election were as follows: 

President—Robert H, Lyddan 

Vice President——Willfred B. Williams 

Directors (1957-58 

Loren A. Bloom 
Warren C, Crump 


Charles H. Davey 
Robert C. Eller 
I. E, Rittenburg 


It should also be noted here that the newly 
appointed Treasurer of ACSM is Captain Henry 
W. Hemple, Coast and Geodetic Survey (Re- 
tired), whose address is P. O. Box 6321, North- 
west Station, Washington 15, D. C. 


ASP Semiannual and ACSM Regional Meetings 


The semiannual meeting of the American So- 
ciety of Photogrammetry and a regional meeting 
of the American Congress on Surveying and 
Mapping were held jointly in Denver, Colo., 
September 30 to October 2, 1956, at the Shirley 
Savoy Hotel. The registration totaled 507 and 
represented 30 states and dependencies. 

The the 
were opened with remarks by the national presi- 
dents—William C. Cude, ASP, and Lester C. 
Higbee, ACSM. 

Representing A. O. Quinn, Col. John J. Ladd 
presented the keynote paper. Mr. Quinn’‘s paper 


combined sessions of two societies 


stressed the need for more general use of photo- 
grammetry, the necessity for attracting qualified 
personnel to this field of endeavor, and the need 
for elevating the status of all phases of photo- 
grammetry. 

Shirley V. Griffith of the Bureau of the Budget 
gave an address entitled “The Importance of 
National Mapping.” He his 


glimpse of future programs which outlined all 
| I 


gave audience a 
types of map coverage for both the immediate 
and distant future. 

On behalf of the Civil Defense 
Agency, Col. John Doidge spoke on “Mapping 
and the Defense Problem.” According to the 
Deputy Director, there exists an urgent need for 


Colorado 


maps of 72 critical metropolitan areas. 

Robert H. Lyddan, Assistant Director, U. S. 
paper entitled “The 
Geological Survey’s Contribution to the National 


Geological Survey, in a 


Mapping Program,” summarized the Geological 
pping 


8 


5 


Survey's contribution to the overall mapping 
program during the period since the Survey was 
organized in 1879. 

the afternoon of October Ist, 


During those 


attending the convention visited mapping fa- 
the Denver 
were 


motion 
the 


Technic al 
hotel 


cilities in area, 


pictures shown at the during 
evening. 

Technical sessions of the ACSM were opened 
Tuesday, October 2nd, with a talk by Ward H. 
Bolter, of the Keuffel and Esser Company, on 
“Some Recent Developments in American and 
European Instruments.” He revealed that many 
of the 


pendulum 


newer surveying instruments employ 


principles to give improved per- 
formance. 

Milton E. Compton, of the Berg-Hedstrom 
Company, discussed “Geodimeter, Distance by 
Speed of Light.” 

Of great interest to the geologists present was 
the paper, “Application of Airborne Geophysical 
Surveys to Field Geology.” This paper was given 
by Kenneth Hunter, Hycon Aerial Surveys, Pasa- 
dena, Calif. 

The paper “Registration of Professional Engi- 
neers and Land Surveyors” was presented by 
Dean Clarence L. Eckel, College of Engineering, 
University of Colorado, who pointed out that, 
by the enforced registration of land surveyors 
and engineers, the public would be protected 
from the practice of unqualified personnel. 

Prof. T. A. Kelly, Head, Civil Engineering 
Department, Colorado School of Mines, dis- 
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cussed “Education in Surveying.” Professor Kelly 
contended that the growing tendency to reduce 
the time allotted to surveying by the injection 
of liberal arts subjects would soon produce tech- 
nicians, not engineers. 

Acting as Moderator, R. O. Davis, of the U. S. 
Geological Survey, directed a lively discussion 
of “The Accuracy of Surveying in Subdivision 
Layouts.” W. L. Prouty, P.E. and L.S., Colo- 
rado, a panel member, contended that in sur- 
veying land that had been occupied for the past 
twenty years it was almost impossible to recon- 
cile with the old section corners. William C. 
Wattles, P.E. and L.S., California, also a panel 
member, claimed that a surveyor cannot draw 
a conclusion but only assert an opinion to his 
client. John Knowles, Bureau of Land Manage- 
ment, a member of the panel, stated that in 
land surveying the record of the original survey 
should be examined and followed as closely as 
possible. 

Technical sessions for ASP began promptly at 
1:00 p.m. October 2nd. The first paper was 
“Photogeology, Its Past, Present, and Future,” 
by Eugene Shearer of Know, Bergman and 
Shearer, Denver, Colo. Mr. Shearer’s paper 
covered the field well and was of interest to 
all geologists in attendance. 

“Photogrammetry in Cadastral Surveying” 
was a paper by Jasper King of the U. S. Forest 
Service, which was read by Mathew Walker, also 
of the Forest Service. This paper detailed the 
experience of the Forest Service in applying 
photogrammetry to cadastral surveying and was 
of great interest to all surveyors attending the 
session. 

“Use of the Orthophotoscope” was a paper 
prepared by R. K. Bean and Morris Thompson 
of the U. S. Geological Survey. The paper was 
read by Mr. Thompson and was very well re- 
ceived by the audience. 

Louis A. Woodward, of Jack Ammann Photo- 
grammetric Engineers, discussed “Highway Route 
Surveys by Photogrammetry.” With the new 
national highway program plans, maps will be 
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needed at all levels for planning and construc- 
tion. 

Dr. Wendell E. Bryan spoke on “The Effects 
of Stereoscopic Visual Defects on Photogram- 
metric Work.” He observed that, in general, 
any corrections may be applied to aid in stere- 
opsis, but a person lacking good depth percep- 
tion will never be a° good photogrammetric in- 
strument operator. 

“Education in Photogrammetry” was the sub- 
ject of a talk given by Prof. Arthur McNair, 
Cornell University. Professor McNair suggested 
that the American Society of Photogrammetry 
offer a scholarship, comparable to the one spon- 
sored by Bausch and Lomb Optical Co. 

William A. Fischer, U. S. Geological Survey, 
as Moderator, conducted a panel discussion on 
Photogeology. It was agreed that the field of 
color photography has not yet been adequately 
evaluated for photogeologic work. The educa- 
tion of photogeologists was discussed and the 
panel felt that the schools were not training 
their geologists sufficiently in this phase of their 
work. The panel discussed various phases of 
photogeology quite thoroughly and the audience 
gained much from the discussion. 

Exhibits were an important part of this con- 
vention. Twenty-three exhibit booths were occu- 
pied and remained open during the entire meet- 
ing. This afforded people of the inter-mountain 
area the opportunity to see what is available in 
services and equipment. 

Registrants and guests, numbering 175, at- 
tended the banquet and dance in the evening, to 
bring to a close an unusually friendly and in- 
structive convention. 

We in the Denver area feel that this was one 
of the best meetings of the ASP and ACSM. We 
are much indebted to those who so ably pre- 
pared and presented instructive and worthwhile 
papers. We also wish to thank those responsible 
for the detailed work that contributed to this 
success, 

Joun Cox 
A. G. ENGLAND 


Northern California Section 


The 1957 officers of the Northern California 
Section, elected at the semiannual meeting on 
November 16, 1956, in San Francisco, are as 
follows: 

H. A. Waterfall, Chairman 

C. O. Greenwood, Jr., Vice Chairman 
W. A. Angeloni, Secretary-Treasurer 
F. H. Moffitt, Editor 


K. B. Grimm, Jr., was elected as director for 


1957. Elected as two-year directors (1957- 
1958) were W. O. Gentry and L. W. Ruth. The 
hold-over directors (1956-1957) are P. J. Dowl- 
ing and Wm. A. White. 

The guest speaker for the evening was Wal- 
lace H. Ames, a project engineer with the Cali- 
fornia State Division of Highways. Mr. Ames 
gave an interesting and informative talk on the 
surveying involved in the new Carquinez Bridge 
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being constructed near Crockett, Calif. He gave 
some highlights on various construction proced- 
ures, including the movement of 8,000,000 yards 
of material from the “Big Cut” approach to the 
bridge. 


On December 14, 1956, the Section held a 
meeting at Modesto, Calif. The topic of dis- 
cussion for the evening was “Record of Surveys.” 

C. J. (Mike) Aggeler, of the City College of 
San Francisco, spoke on the laws relating to 
record of surveys and reviewed some of the 
practices for checking the maps by various 
county engineers in California. 

Oliver Deatsch, County Surveyor of Stanis- 
laus County, spoke on the viewpoints and prac- 
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tices of that county. Mr. Deatsch has initiated 
a very beneficial practice of cross-referencing 
records of surveys with township plats of the 
county. Left-hand pages in the record book 
contain a numerical listing of the records of 
survey with references to the volume and page 
numbers as recorded. The township plats on 
the right-hand pages show, by numbers corre- 
sponding to those on the opposite page, the 
points at which stakes, monuments, and other 
record data were established, recovered, or reset. 
This system has been of material help in search- 
ing the records for survey control in the area in 
which a survey is being planned. 

—Harwey A. WATERFALL 

Section Chairman 


Southern California Section 


Under the leadership of Chairman Don Jones, 
the Southern California Section of ACSM has 
had a very successful year in 1956. 

The first official meeting was “Draftsmen’s 
Day” in April, which was well received, with 
an attendance of over 100 interested parties. 
Next, and one of the most important dates on 
our calendar, was the Second Annual Joint 
Meeting, which was held at Santa Barbara with 
over 200 in attendance. This is the one really 
big get-together of the year, with the Southern 
and Northern California Sections joining to dis- 
cuss ideas and problems they have in common. 
It was decided at this meeting that the Third 
Annual Joint Meeting would be held in Carmel 
early in May 1957. 

Then came the “Field Day” which was held 
at the campus of the University of California 
at Los Angeles. Over 75 persons attended this 
gathering at which practical ideas were dis- 
cussed to help and enlighten fellow surveyors 
and mappers. This is one meeting at which 
newcomers are spotlighted and encouraged to 
show their interest in ACSM. 

The first winter meeting in October featured 
a demonstration of the Geodimeter, the new 
electronic measuring device which has everyone 
sitting up with interest. This meeting was held 
in the Hearing Room of the City Hall, City of 
Los Angeles, California, and, we are very happy 
to report, there was standing room only. The 
very fine program was well received. 


A very interesting meeting was held in No- 
vember, although competition from a football 
game held the attendance to about 60. Those 
Harold 
George, Executive Secretary of the Colorado 
River Boundary Commission, State of Cali- 
fornia, spoke on “The Questionable Colorado 
River Boundary,” explaining the many problems 
presented by a river which changes a boundary 
every time it changes course. In parts of Cali- 
fornia and Arizona there are people who are 
not certain in which State they do live. 

The second speaker was William C. Wattles, 
one of the Directors of ACSM, who spoke on 
“The Assumptious Surveyor.” 


absent missed two very fine speakers. 


As can be im- 
agined, he told of the many times an assumpti- 
ous surveyor can assume himself into a lawsuit 
or throw a curve at the next person to use the 
survey. Both Mr. George and Mr. Wattles are 
fine speakers, who could have talked all night 
on their topics without repeating themselves. 
Our year drew to a close with the Annual 
Ladies’ Night and the election of officers for the 
coming year. This outstanding program was 
held December 7 at the Rodger Young Audi- 
torium in Los Angeles, with a good turn-out. 
Summing up 1956, we of SCS-ACSM feel 
we are doing our part to promote surveying and 
mapping in this Western portion of God’s Coun- 
try, and we are working toward an even better 
year in 1957. ; 
—H. E. Rooxus 


Section Editor 








88 


On Friday evening, December 7, 1956, an 
estimated 80 members of the Southern Cali- 
fornia Section of ACSM with their wives and 
guests attended the Annual Banquet and Ladies 
Night held in the Roger Young Auditorium in 
Los Angeles. 

Following the pattern of previous years, there 
were new acquaintances made and the usual 
reminiscing by. members and friends during the 
cocktail hour. This was followed by a prime rib 
or lobster newburg dinner, two of the special- 
ties of the Roger Young Auditorium. 

The first important item of business was the 
election of officers and directors for 1957. The 
following are the new officers: 

Selwyn Douglas, Chairman 
Harvey E. Rookus, Vice Chairman 
Albert V. Cocking, Secretary 
Robert B. Irwin, Treasurer 
Reynold L. Pedersen, Editor 

The Directors for 1957 are: 

A. Clarence Johnson 
Henry L. Thomson 
Don P. Jones 

Roy M. Sylar 
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After the election newly elected chairman, 
Selwyn Douglas of General Petroleum Corpora- 
tion, received the gavel from Junior Past Chair- 
man Don P. Jones of Pafford Associates. 

One of the outstanding features of the An- 
nual Banquet is the presentation of Student 
Awards for outstanding performance in survey- 
ing and mapping in colleges in the Los Angeles 
area. The following students were presented 
with one year memberships in the Southern Cali- 
fornia Section and in the American Congress on 
Surveying and Mapping by their professors: 
Richard Perry Martter, Loyola University; Rob- 
ert Tiritilli, Los Angeles City College; John E. 
Chandler, Glendale College; George L. Herr- 
mann, Long Beach City College, and Ward 
Brien, Pasadena Junior College. 

The evening’s entertainment concluded with a 
travelogue in color slides of “A Trip Into the 
Far North and Behind the Iron Curtain,” pre- 
sented by Charles R. Herr of Pasadena City 
College, a former Chairman of this Section. 

—R. L. Pepersen 
Section Editor 


Louisiana Section 


The Louisiana Section of the American Con- 
gress on Surveying and Mapping assembled for 
the regular quarterly meeting on October 30, 
1956, in the Engineers’ Club, DeSoto Hotel, 
New Orleans, La. Chairman Martin Standard 
called the meeting of over 150 members and 
guests to order at 8:00 p.m. 

S. P. Chapman, Program Chairman, then in- 
troduced Lester C. Higbee, President of ACSM. 
Mr. Highee outlined the work of the organi- 
zation and stressed the need for more courses in 
surveying for present-day engineering students. 
Mr. Higbee also spoke of some of the advances 
in surveying methods. 

Dr. Gordon I. Atwater, guest speaker of the 
evening, was then introduced. Dr. Atwater, a 
consulting geologist, is Chairman of the Louisi- 
ana State Committeee appointed to negotiate 


Texas 


The fall season of 1956 has been a buy one 
for the Texas Section. 

Lester C. Higbee, honorary member of the 
Texas Section and President of ACSM, was a 
dinner guest of the officers, directors, and com- 


with the Federal Committee on the Louisiana 
coast line. His subject for the evening was 
“Problems in the Establishment of a Louisiana 
Coast Base-Line.” Dr. Atwater spoke of the 
problems confronting the committee and ex- 
plained that the rules from the California coast 
line hearings would not apply to the Louisiana 
problem. He told of the work being done by 
the U. S. Coast and Geodetic Survey in estab- 
lishing observation points along the present 
Louisiana shore line. 

At the conclusion of Dr. Atwater’s talk, a film 
of the construction and erection of the Texas 
Tower off the Atlantic seaboard was shown and 
was of particular interest to those working on 
offshore structures. 

Rosert Baker, Jr. 
Section Editor 


Section 


mittee chairmen of the Texas Section on Oc- 
tober 25, 1956. Hosts for the dinner meeting, 
held in Houston’s new Houston Club, were 
Messrs. Ridgway, Blalock, and Russell of the 
L. L. Ridgway Company of Houston. Mr. Hig- 
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bee discussed the national affairs of ACSM and 
described his visits with the Colorado Section 
and the two California Sections, and with the 
Canadian Surveyors in Quebec. Mr. Higbee 
expressed optimism about the accomplishments 
of the local sections and was particularly en- 
thusiastic about the combined ACSM-ASP fall 
meeting in Denver and the possibility of hold- 
ing another such meeting next fall in St. Louis. 


The twenty-third meeting of the Section was 
held on November 8, 1956, at the Hospitality 
House of the Houston Natural Gas Co. Fifty 
members attended this meeting and showed un- 
usually high interest in the talk on “Geodimeter, 
Distance by the Speed of Light,” given by guest 
speaker Milton E. Compton of Berg-Hedstrom 
Co., Inc., of New York. 

Mr. Compton used excellent colored slides 
to implement his talk and to demonstrate the 
Geodimeter. 

He explained the function of each part of 
the instrument and explained why the use of 
light to measure distances is more accurate than 
the use of radio energy. 

Mr. Compton brought with him for display 
a new Model 3 Geodimeter which weighs only 
50 pounds exclusive of generator and prism re- 
flector and stated that his firm is working on a 
still smaller and less expensive model which it 
hopes to have on display at the 1957 annual 
meeting of ACSM in Washington. 

—Honce E. Mason 

The 1956 Annual Meeting of the Texas Sec- 
tion was held on December 7 at the auditorium 
of the Alabama Catering Service in Houston. 
Sixty members and seven guests were present. 

A cocktail hour followed by an excellent roast 
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beef dinner provided opportunities for good fel- 
lowship and informal renewal of acquaintance- 
ships before the opening of the business session. 

Chairman J. A. Tomlinson opened the busi- 
ness session with a word of welcome to guests 
and members and then called for reports from 
the various officers and committees. Director 
Tom Dillon presented the annual financial state- 
ment, which showed that the Section was in a 
healthy condition, financially speaking, with a 
balance on hand of over $400. C. J. Foster, 
Chairman of the Membership Committee, re- 
ported that the Texas Section had 254 members. 
E. D. Morse, Chairman of ACSM’s Control 
Surveys Division, reported on activities on the 
national level to draft a universal surveyors 
registration guide law. 

Earl E. Isaacs, Chairman of the Tellers Com- 
mittee, announced the election of the following 
officers and directors for 1957: 

W. J. Warren, Chairman 

C. J. Foster, /st Vice Chairman 

Joe A. Hicks, Jr., 2nd Vice Chairman 
B. D. King, Jr., 3rd Vice Chairman 
Robert E. Crosser, Secretary 

William Baucum, Treasurer 

Cecil M. Wilson, Director, 1957-58 
Wm. F. Sullivan, Director, 1957-58 

The holdover directors, with terms ending in 
December 1957, are J. A. Tomlinson, L. E. Cor- 
nitius, C. J. Montgomery, Jr., and George H. 
Lacy. 

Incoming Chairman Warren stressed the need 
to spread the membership of the Texas Section 
over all the State from its present concentra- 
tion in the Gulf Coast area. 

I. W. Perry 
Secretary, Texas Section 


Obituary 


Bernard L. Soehle died at his home in Chat- 
tanooga, Tenn., on January 8, 1957, as the result 
of a heart attack. He would have been 57 years 
of age on February 14th. 

For more than twenty years he had been with 
the Maps and Surveys Branch of the Tennessee 
Valley Authority. A member of both ACSM 
and ASP, he was known to many of his friends 
in surveying and mapping circles by his nick- 
name “Mouse.” 

Before going with the TVA in 1935, he was 
a field topographer and triangulator with the 
Randall Topographic and Geodetic Engineers. 
Hundreds of maps reflect his topographic and 


cartographic skill and remain as a record of his 
contribution to professional surveying and map- 
ping and to mankind. 

By avocation his love turned to the great out- 
doors and he became noted for his color photog- 
raphy of nature subjects, especially the wild 
flowers in the Great Smoky Mountains National 
Park and the surrounding country. He was the 
official photographer for the Chattanooga Audu- 
bon Society and has delighted many audiences 
with his illustrated lectures. Acclaimed an 
artist with the camera and a true disciple of na- 
ture, he is credited with photographing over 500 
wild flowers in the Elise Chapin Wildlife Sanc- 
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tuary and the Great Smoky Mountains. Many 
of his photographs have been featured in color 
in newspapers of the region. 

A tribute from one such paper says, “He has 
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given us permanent proof that there is lovely 
design and purpose and glorious color in the 
tiniest creation by the God of the universe.” 


Personals 


George B. Waddill announces the appoint- 
ment of William H. Mount, Laurence Norcross, 
and Robert B. Powers as associates in the office 
of George B. Waddill, Engineer and Land Sur- 
veyor, 1252 Ridge Avenue, Lakewood, N. J. 


Robert G. Blanchard, ACSM member and a 
retired topographic engineer of the New Jersey 
Department of Conservation and Economic De- 
velopment, in November 1956 received one of 
that State’s highest awards for professional 
achievement, according to a clipping from the 
Trenton Times sent in by ACSM member Elmer 
A. Williams. The award, a bronze plaque, was 
presented to Mr. Blanchard by State Governor 
Robert B. Meyner in behalf of the New Jersey 
State Employee Awards Committee, in recogni- 
tion of outstanding work in the field of topo- 
graphic engineering. Mr. Blanchard’s accom- 
plishment, the development and preparation of 


county-index maps of monuments and bench 
marks, has resulted in immeasurable monetary 
savings to the State and Federal Governments 
and to private engineering firms, according to 
State Geologist Meredith E. Johnston. 


Prof. Fred J. Spry, of the School of Civil En- 
gineering, Cornell University, became “professor 
emeritus” on July 1, 1956, after 33 years service 
as a teacher at that institution. 


If SurveyiInG AND MaAppPiING attempted to 
chronicle all the new arrivals in the families of 
its approximately 4,000 members, we would be 
pretty much swamped with that type of personal 
items. However, we did receive one announce- 
ment from Charles A. Wooldridge, Jr., Carmel, 
Calif., which seems to warrant some space. The 
pictorial part of the announcement card shows a 
very young citizen writing “The End” on a 


sheet much bigger than the writer, who is quite 


naked except for the traditional “three cornered 
pants” and the proverbial safety pin. Inside 
the card are the following lines” 


Dad surveyed along the coast, Carmel to Puget 
Sound, 

And though he’s hunted far and wide, one sex is 
all he’s found. 

My mama noted all the plans and handled all 
details. 

She planned production splendidly, preparing 
for my wails. 

Charzette has had to take the lead; the oldest 
does her share. 

Dorothy, Girl Scout, is anxious for her badge 
in baby care. 

Jacqueline now goes to school. To help she has 
to learn. 

Nancy let me have her crib; a bunk bed she did 
earn. 

So here I am, another girl; the family rule un- 
varied. 

The next announcement you will get; the Wool- 
dridge girls get married. 

October twenty-third I came. My weight, six 
pounds three ounces, 

The last of all the Wooldridge girls, this silly 
verse announces, 

Desra DarRLEEN WooLpRIDGE 


ACSM President Lester C. Higbee attended 
the annual meeting of the Canadian Institute 
of Surveying and Photogrammetry, which was 
held at Ottawa February 6-8, 1957. He also 
attended the annual meeting of the Association 
of Ontario Land Surveyors, held in Toronto 
February 18-20, 1957. 


Professor John QO. Eichler, now at the 
Georgia Institute of Technology but formerly 
at Cooper Union, has been elected to member- 
ship in the Georgia Association of Registered 
Land Surveyors. 
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Surveyors’ Day—August 23, 1957 


The College of William and Mary will have a 
Surveyors’ Day as a part of the Virginia 350th 
Anniversary Celebration. The one-day meeting 
has been arranged in cooperation with the Amer- 
ican Congress on Surveying and Mapping and 
the Virginia Surveyors Association. Both the 
morning and afternoon sessions will be held in 
the new Phi Beta Kappa Memorial Hall at the 
College of William and Mary, Williamsburg, Va. 

The program, which has been developed 
around the general theme “The History of Sur- 
veying in the United States,” will include the 
following: 


“Contributions of the College of William and 
Mary to Surveying in Colonial Virginia” by 
A. D. Chandler, President of the College. 

“Highlights in the History of Geographic Ex- 
ploration and Mapping in the United States by 
the Federal Government, 1775-1880” by Her- 
man R. Friis, Chief Archivist, Cartographic 
Records Division, General Services Administra- 
tion. 

“Federal Surveys: Coast and Geodetic, Geo- 
logical, etc.” by Robert H. Randall, 3ureau of 
the Budget. 


[UEKIN _MEZURALL 





ENGINEERS’ 
TAPE RULES 
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Now you can have an 
engineers’ tape rule in the 
famous Lufkin Mezurall 
quality. Your choice of ceper 
Chrome Clad (jet black fig- 
ures against chrome white 
finish built up by multiple 
electro- platings — won't 
chip, crack or peel) or 
White Clad (jet black mark- 
ings on durable snow white 
baked enamel). Blades 2” 
wide are replaceable. 


WHITE CHROME 
CLAD CLAD 





6 ft. W926D  €926D 
8 ft. W928D 928d 
10 ft. W9210D ¢9210D 
12 ff. W92120 ¢92120 ©. 353A 


Lower edges marked in 
feet, inches and 1 6ths. 
edges marked 
feet, 10ths, and 100ths 


“Public Land Surveys” by Earl G. Harrington, 
Cadastral Engineering Staff Officer, Bureau of 
Land Management. 

The morning session will begin at 10:00 a.m. 
and the afternoon session at 2:00 p.m. All 
members of the cooperating organizations are 
cordially invited to attend. 

An exhibition of surveying instruments is being 
arranged by Clifford Thorpe, Jr., Thorpe-Smith, 
Falls Church, Va., and by Otis M. Reader, The 
Lufkin Rule Co., Saginaw, Mich. 

As housing in the whole area around Wil- 
liamsburg will be at a premium during the Fes- 
tival Year, reservations should be made as early 
as possible. For reservations write to the Fes- 
tival Reservation Bureau, Box 427, Williams- 
burg, Va., or to the Williamsburg Chamber of 
Commerce. If blocks of dormitory rooms at the 
College should be desired, write to Dr. J. T. 
Baldwin, Jr., Executive Director, College Parti- 
cipation in the Virginia 350th Anniversary, Wil- 
liamsburg, Va. However, do not write to him 
to reserve individual rooms. 

Requests for information on Surveyors’ Day 
may be addressed to Dr. Baldwin. 
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New extra-strong feath- 
erweight case on 
White Clad. 





Available in 6, 8, 10 and 12 foot lengths 


BUY [UE KIN TAPES + RULES + PRECISION TOOLS 


FROM YOUR SUPPLY STORE 


THE LUFKIN RULE CO., SAGINAW, MICH. 
132-138 Lafayette St., New York City + Barrie, Ont. 
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EQUIPMENT 












120 GRAND STREET 
WHITE PLAINS, NEW YORK 
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SURVEYING AND MAPPING a3 
Annual Financial Statement 
As of December 31, 1956) 
INCOME 
Year ending Year ending : cays 
Dues and memberships received ........ 1955 1956 12/31/55 12/31/56 Difference 
SS SPP are rae eas 3528 3885 $17,801.40 $19,657.20 +$ 1,855.80 
EEE A SAE a ey hay oe 304 $26 1,398.00 1,992.59 594.59 
SS ee rere ie oe) ae 18 18 550.00 575.00 . 25.00 
PRevenes year’s GUS oc ccacccsavece 199.00 179.00 20.00 
SA Re epee ar 3850 4329 
pe ee eee $19,948.40 $22,403.79 + $ 2,455.39 
Se WON WE oh i'n ke doe bowel eeaes 1,611.80 1,484.06 127.74 
I EE rn sink aaa eat ee was $18,336.60 $20,919.73 + 2,583.13 
PUD. (cr. nl ori gl ute Sesah cet oe hie earner erat 341.74 304.56 37.18 
eg oI ce ac arg) aa pas he a 3,713.53 4,099.99 + 386.46 
OOF OCCT COLE CCE. | OE OE OE 774.82 816.44 + 41.62 
ESET PERCE re rere ee ee 5,403.02 +,696.30 706.72 
SUIS TEC EPID. v8cc.sns dvawarsdeawawes $28,569.71 $30,837.02 +$ 2,267.31 
EXPENDITURES 
A CO OMIM 3. 5 5 5.ck 'o carveane wun aeons Sega $13,858.84 $16,870.93 + $ 3,012.09 
I rg ee sO cre Whence a ie eR ae 0.00 0.00 0.00 
Office supplies and Secretary’s and Treasurer’s expenses 952.91 1,109.74 156.83 
TR oo vg dina eae seme daew eee es 284.54 262.52 22.02 
Other expenditures authorized by the Board of Direction 0.00 3,189.14 3,189.14 


pig y Ms te Sp gk 5 
I I sia 6: xine kor Wi A ah a Wie nase a sw GN 


EE Shah a ck es a ic ea BI te has haw An G8 
Bonds and Savings Account ........ccccccccccccccce 
ire Sts oF cana a wie ke ees ace Ao 2d Owe & eo 
NS PTE Ce ee ee eee 

Accounts receivable 


LIABILITIES AND NE’ 


Advance dues paid 
Accounts payable 


po Oe eee 
NET WORTH 


5432.33 s 6,336.04 


$15,096.29 1 +$ 
9,404.69 —$ 4,068.73 


$ 
$13,473.42 $ 


$ 5,459.70 $ 9,718.16 +$ 4,258.46 
31,381.55 40,047.36 8,665.81 
300.00 764.56 464.56 
623.28 760.96 137.68 
1,399.79 1.400.00 0.21 


$39,164.32 $52,691.04 $13,526.72 


lr WORTH 


$ 1,187.00 $ 1,309.03 $ 122.03 
0.00 +.000.00 +,000.00 


$ 5,309.03 
$47,382.01 


+ $ 4,122.03 

+$ 9,404.69 

Joun M. Amstapt, Chairman 
Budget and Finance 
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New Optical Reading 
PARAGON SELF-INDEXING ALIDADE 





@ A pendulum sets the indices. 


@ The observer sees brilliantly illuminated, 
widely spaced graduations. 


@ Magnificent Optics. 


@ Two to three times greater accuracy —by test. 


Two STYLES 
Pedestal Type «+ Explorers’ Type 


KEUFFEL & ESSER CO 


NEW YORK + HOBOKEN, N. J. « CHICAGO - ST. LOUIS - DETROIT - SAN FRANCISCO - LOS ANGELES - MONTREAL 
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NEW 
INDIVIDUAL MEMBERSHIPS 


AGRESTI, Nathan D., 321 Elder Ave., 
Calif.—Salesman, A. Lietz and Co. 
ALDEN, John H., 182 Yale St., Battle Creek, Mich. 
County Surveyer, Calhoun County 


APEL, John P., 258% S. Burgess Ave., Columbus 4, 
Ohio 


Millbrae, 


BARKDULL, Thomas H., 852 Julian Ave., Lakeside, 
Calif.— Owner, T. H. Barkdull, Land Surveyor 
BARTELS, F. William, 4°09 Ohio St., San Diego, 
Calif.——Vice President, H. L. Edwards Engineer 

ing, Ine. 

BASILE, Anthony S.. 4806 Tist Ave.. 
Hyattsville, Md. 
drographie Office 


Woodlawn, 
Cartographer, U. S. Navy Hy 


BASKIN, James E., 815 Bayou Black Drive, Houma, 
La Surveyor, The Louisiana Land and Explora 
tion Co, 


BENDER, Milton E., Jr., 122 N. Washington St. 
Fort Collins, Colo.—Asst. Professor of Civil Engi- 
neering 





NETT. James O., 13123 Cullen St., 
alif.—Surveyor 
BERZIN, Robert, 250 Woodcrest Road, Key Biscayne, 
Fla Real Estate Salesman, Coastline Properties, 
Inc. 
BLANKENSHIP. Robert M., III, 
Richmond 26, Va.—Surveyor 
— NDER, B. J., Jr., P. O. Box 68, Lindenhurst 
Y.—Computer, B. J. Bolender, Land Surveying 


Whittier, 


5903 Fitzhugh Ave. 


BORREGO, Joe F., 223 G St., San Antonio, Tex 
Negative Engraver, Army Map Service 

BOYER, Rush W., Midland, Va.—County Surveyor 
and Consultant, Subdivision Design 

BURRUS, Donald, U. 8S 


S. Bureau of Reclamation, 
American Falls, Idaho. 


Instrumentman 


CAMPBELL, William C., 1020 Jefferson St., Kansas 
City 5, Mo.—Section Head, Surveying and Map 
ping, Great Lakes Pipe Line Co. 

CARROLL, Leo C., 

Surveyor 

CARTER, Alfred H., P. O. Box 293, Halifax, Va. 
County Land Surveyor 

CASERTA, Lt. Col. Robert M., Piedmont Place 
Brook Hills Estates, Annandale, Va.—<Aeronauti- 
eal Chart and Information Center 

CHASE, Lawrence W., Route 3, Box 624-A, Battle 
Creek, Mich.—Land and County Surveyor 

COLE, Gerald V., 79 Park Hill Ave., San Francisco 
Calif.—-Surveyor, Division of Highways, State of 
California 

COMPTON, Milton E., 3 
mus, N. J..-Manager, E 


2906 Locust St., Riverside, Calif 


Lockwood Drive, Para 
sctronic Division 


CONBOY, James E., City Hall, Providence, R. I. 
Municipai Engineer, City of Providence 


CONNER, W. E., Jr., 989 Second St., Napa, Calif. 
Party Chief-Draftsman, Heid and Heid 


CONWAY, Richard E., Jr., 19 Marshall Place, Fred 





ericksburg, Va.—Chief of Party, Dept. of Public 


Works, City of Alexandria 


DAHLBERG, Prof. Richard E., Dept. of Geography, 
University of California, Los Angeles 24, Calif. 
DORAN, Robert L., 154314 Hi Point St., Los Angeles 
35, Calif.—Surveyor 

DOWELL, Lawrence C., 1412 22nd St., Apt. 7, Sac 
ramento, Calif.—-Instrumentman, Packard, Muir 
and Train, Ine. 

DUNCAN, Walter M., 119 W. 8th St., Front Royal, 
a.—Land Surveyor 


MEMBERS 


EASON, Dairus E., 847 North Maclay, San Fernando, 
Calif.—Assistant Civil Engineer, Department of 
Water Resources, State of California 

EASTON, Jack P., Publie Works Office, U.S.M.C. 
Barstow, Calif——Supervisory Engineer 

EATON, John R., 130 Glen Arbor Road, Felton, 
Calif.—Sales Representative, Keuffel and Esser Co 


FORCH, Alejandro A., Coast and Geodetic Susver. 

Room 2814 Commerce Bldg., Washington 25, D. 
Military Engineer 

FORNEY, Guy W., P. O. Box 97, Memphis 1, Tenn.— 
Civil Engineer, Survey Branch, Corps of Engi- 
neers, U. § S. Army 

FRANCIS, Daniel D., 4318 W. 173rd St., Torrance, 
Calif.——Chief Surveyor and Vice President, Arrow 
Engineering Co. 

FULLBRIGHT, James M., Box 896, Dayton, Tex. 
Surveyor with Coe & Fullbright 


G: AE LAGHER, Hugh M., 3788 McCray St., Riverside, 
alif.—Vice President, Albert A. Webb Associates 
GASPERINO, Leon M., 609 E. 41st Terrace, North, 
Kansas City 16, Mo.—-Surveyor for Great Lakes 
Pipe Line Co. 

GEARY, LeRoy F., 49 Garnsey PIl., Belford, N. J. 
Survey Party Chief, Craig Finnegan, Engineer and 
Surveyor 

GLEASON, Orlo M., 
15, Calif. 
Long Beach 

GOVENA, Ricardo Jorge, Valez Sarsfield No. 4241. 
Lanus- F, N. Grl. Roca, Prov. Buenos Aires, Argen 
tina—Land Surveyor 

GRIM, Richard M., 685 Salerno Dr., Campbell, Calif. 

Transitman, Mission Engineers 


5886 Los Arcos St., Long Beach 
Surveyor, Engineering Dept., City of 


HADDON, John A., 67 College St., Toronto, Ontario, 
Canada—Chief Cartographer, Ontario Department 
of Mines 

HALL, E. P., 6239 Franklin St., New Orleans, La 
Civil Engineer, The Texas Co. 

HALSEY, A. Prescott, 1098 Merrick Road, Massa 
pequa, N. Y. 


J 





HAMLETT, Ensign Albert Jr., Coast and Geo 
detic Survey, Washington 25, D. C 

HARMAN, William C., Tennessee Gas Transmission 
Co., P. O. Box 2511, Houston, Tex.—-Surveyor 


HOYT, Robert M., 10202 Tyhurst Rd., Garden Grove, 
Calif.—Surveyor with A. Richard Brown, Jr. 


HUNT. Mahlon S., 4511 


Sangamore Rd., Apt. 103, 
Washington 16, D. C. CC 


Cartographer, A.C.I 


JAMES, Thomas W., 114 Pennsylvania Ave., Dela 
ware, Ohio—Party Chief, Dept. of Highways, 
State of Ohio 

JANSSEN, William H., Santa Rosa Jr, College, 
Santa Rosa, Calif.—Surveyor with Walter F. 
Adams, Civil Engineer and Surveyor 

JENNINGS, Richard M., Standard Oil Co. of Cali- 
fornia, 225 Bush St., San Francisco 20, Calif.— 
Survey r Analyst, Exploration eaves 





JONES, Graham D., 614 Vine St., Louisville, Nebr. 
Asst. Engineer, Ash Grove Lime and Portland 
Cement Co. 


KAYE, Paul, Grandview Terrace, Haddam, Conn.— 
Surveyor, C. N. Flagg Co. 


KEMPF, Edwin D., 989 Second St.. Napa, Calif.— 
Party Chief and Office Engineer, Heid and Heid, 
Engineers and Surveyors 

KIM, Robert R., 1527 S. 28th St., 

Senior Field Engineer, 


Arlington 6, Va. 

The Wright Engineers 

KIMBALL, L. Robert, 100 S. Center St., Ebensburg, 
Pa,—( ‘onsulting Engineer 
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LABARE, Norman, P. O. Box 380, Bakersfield, Calif. 
Supervisor, Survey Section, Kern County Land 

Co. 
LADD, Col. John G., U. S. A. (Ret.), 206-208 Dupont 
Cirele Bldg., Weshingron 6, D. C— ixecutive Sec- 


retary, Association of Professional Photogram- 
metrists 
LOCKE, Frederick P., 381 Camino al Lago, Menlo 


Park, ea - >) ~~~“ with Basil W. 
Waters, , Civil Engineer 

LONG, Richard W., 1500 Strathmore St., Falls 
Church, Va.—Partner, Henry & Long 


MAGEBR, Horace L., 420 Nelda Ave., Kirkwood 22, 
Mo.—Engineer of Surveys, Sverdrup and Parcel 
Engineering Co. 

MARKER, Kenneth S., 2922 18th St., N. W., Wash- 
ington, D. C _—Cartographer, U. 8S. Navy Hydro- 
graphic Office 

MASSIE, E. F., Jr., 507 E. Tenn. Ave., Crewe, Va.— 
Civil Engineer and Land Surveyor 

MAUNG, U. 
Road, Rangoon, Burma 
of Survey 

McCORMICK, Hugh, Parkton, N. C.- 


McELROY, Robert E., 7702 Helmers St., 
Tex.—Draftsman, Lloyds Surveying Co. 

McGEE, Edward C., P. O. Box 364, Houma, La.— 
Draftsman 

McINTOSH, John D., 6841 Weaver St., Riverside, 
Calif.—Chief of Party, California Division of 
Highways 

McVAY, Daniel M., P. O. Box 442, Missoula, Mont.— 
Supervisory Cartographer, U. 8. Forest Service 

MERKLE, Robert E., 2552 Bexley Park, Columbus, 
Ohio—Engineer, T he Ohio Fuel Gas Co. 

MERRIAM, Mylon, 2908 Brandywine St., N. W.. 
Washington 8, D. C.—Chief, Optics Section, Relief 
Map Division, Army Map Service 

MITCHELL, Richard J., 10880 Lewis Road, Lyn- 
wood, Calif.—Deputy Los Angeles County Engi- 
neer and Senior Survey Party Chief 

MOMMAERTS, Myron J., 211 12th Ave., Green Bay, 
Wis.—Highway Engineering Technician 

MORGAN, James L., 408 W. Lloyd St., Ebensburg, 
Pa,—Engineer with L. Robert Kimball, Consulting 
Engineer 

MULVEY, Mrs. Barbara B., 3831 Hiawatha Way, 
San Die; go 10, Calif.—Draftsman, Daniels, Brown 
and Hall 


Maung, Burma Survey Dept., 88 Prome 
Assistant Superintendent 


Surveyor 


Houston, 


NOEL, J. A., 1017 Locust St., Kansas City, Mo.— 
Supervisor of Surveys, Great Lakes Pipe Line Co. 


ORR, Robert T., 4641 Tyrrell St., Oakland, Calif.— 
Highway Engineer, U. 8. Bureau of Public Roads 

OSBORNB, 
Calif. 


Philip J., c/o Osear J. Piemme, Yreka, 


PARKER, William 8., 260 Pearl St., Seymour, Conn. 
Surveyor, Connecticut State Highway Dept. 
PARSONS, Ralph M., 135 Dayton St., 

Calif. 

PATRICK, Larry E., Swords Creek Mining Corp., 
Tazewell, Va.—Mining Engineer 

PAYNE, Frank H., 606 N. Sylvania St., Fort Worth 

Tex.—Civil Engineer and Surveyor 

PETERS, Frederick G., 4414 Santa Monica Ave., San 
Diego 7, Calif.—Associate Civil Engineer, City 
Engineer Dept. 

PETERS, H. O., P. O. Box 837, Leesburg, Fla.—Pres- 
ident, H. O. Peters and Associates, Ine., Civil 
Engineers and Land Surveyors 

PHALAKARAKULA, Charas, 235 W. 10th Ave., 
Columbus 1, Ohio 

PINSON, Robert L., 716 Dauphine St., Apt. 3A, New 
Orleans 16, La.—Chief Draftsman, Shoreline Drill- 
ing Co. 


Pasadena, 


SURVEYING AND MAPPING 


POPPER, Lt. Comdr. Francis X., Coast and Geodetic 
Survey, 705 Federal Office Bldg., Seattle, Wash.— 
Hydrographic and Geodetic Engineer 

PRICE, Richard F., Box 1992, Dhahran, Saudi 
Arabia—Senior Surveyor, Arabian American Oil 
Co. 


PUGH, Harl V., 612 Howard St., San Francisco, 
Calif.—Surveyor and Vice President, R. M. Towill, 
Ine. 


RADER, Earle M., 111 N. E. 2nd Ave., Miami, Fla. 
—Partner, Rader and Associates 

RANHOFER, Charles A., 3066 Boston Road, New 
York 69, N. Y.—President, Knox and Garvin, Inc., 
Engineers and Surveyors 

REDD, William Hugh, Box 292, Ashland, Va.—Sur- 
veyor 

RENFRO, Kenneth M., P. O. Box 2819, Dallas 21, 
Tex.—Geologist, Atlantic Refining Co. 

ROBINSON, James W., 433 S. Spring St., Los An- 
geles 13, Calif.—Engineering Dept., Title Insur- 
ance and Trust Co. 

ROE, Edward B., 284 E. Shannon Lane, New Orleans 
2 Surveyor, Shell Oil Co. 

ROUDABUSH, William §S., Jr., c/o City Hall, Char- 
lottesville, Va.—Assistant City Engineer 


Ue 5 
«0, Lal. 


SCHANTZ, J. Thomas, 3250 Jane St., Riverside, 
Calif.—Draftsman-Computer with J. F. Davidson, 
Civil Engineers 

SHATTO, Harry H., 1748 Bridge St.. Hayward, 
Calif.—President, Western Engineers, Inc. 

SHEARIN, J. C., Box 321, Roanoke Rapids, N. C.— 
Civil Engineer 

SIMPSON, Kenneth L., 3924 Ellis St., Corona, Calif. 

Junior Civil LL, California Division of 
Highways 


SMITH, Millard G., 8251 Briarwood Circle, Norfolk 
3, Va.—Surveyor, Frank D. Tarrall, Jr., and As- 
sociates 

SMITH, Richard K., 4713 Mansfield St., San Diego, 
Calif.—Chief of Party, Daniels, Brown & Hall, 
fivil Engineers and Land Surveyors 

SPAULDING, Frank P., Carolina Ave., Bristol, Tenn. 
—Civil Engineer and Land Surveyor 

SPIGGLE, Frank A., Town Engineer, 19 N. 
Ave., § Sale om, Va. 

SPIKES, Richard C., P. O. Box 610, Lafayette, La. 
— Draftsman, Sun Oil Co. 

SUTHERLAND, D. Rae, 10920 88th Ave., Edmonton, 
Alberta, Canada—President, Canadian Engineer- 
ing Surveys, Ltd. 

SUVERKROP, Lew, P. O. Box 436, Bakersfield, Calif. 
Suverkrop Instruments 
SZPILA, Edward, 452 Main St., 
Chief Maintenance Engineer 


College 


Pawtucket, R. I.— 


TERDY, James W., P. O. Box 177, Houston, Tex.— 
Division Civil Engineer, Magnolia Petroleum Co. 
THAYER, Paul B., 4275 Newland St., Wheat Ridge, 

Colo.—Cartographer, U. 8. Geological Survey 
TRIMM, Milton E., 105 West Atlantic St., Emporia, 
Va.—Land Surveyor 


VOORDECKERS, John E., Jr., 30 W. Harriet Ave.. 
Palisades Park, N. J.—Office Engineer, Clarke and 
Hartman 


WALDEN, Ralph, 1501 Canal St., New Orleans, La. 
Junior Civil Engineer 
WALTON, Donald F., 1825 Arthur St., Fort William, 
Ontario, Canada—Ontario Land Surveyor, Depart- 
ment of Highways 


WATKINS, Carl A., Jr., 7515 Century Drive, Rich- 
mond 26, Va.—Civil Engineer and Surv eyor ; Part- 
ner, LaPrade Bros. 
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NEW MEMBERS 97 
WIENEKE, Robert, 37 Richmond Ave., Ridgewood, ROME AIR DEVELOPMENT CENTER, Technical 
N. J.—Chief of Party, H. J. Ralston, Engineer and Library, Griffiss Air Force Base, N. Y. 
Surveyor SOIL CONSERVATION SERVICE, Cartographic 
WILHELM, Richard, 527 East Main St., Patchogue, Unit, Room 300, 134 South 12th, Lincoln 8, Nebr. 
N. Y. SUPERIOR OIL COMPANY, 3301 Brundage Lane, 
. 5 P Bakersfield, Calif. 
TILKINSON, Adri: D., Tennessee Gas Transmis : , . sa 
ee a bee” See eee ee TRANSMARES CORPORATION, 2304 Wilson Blvd., 
Draftsman Arlington, Va. 
; , ; i ie tee 'NIVERSITY OF DETROIT, 4001 W. MeNichols 
WITTMAN, Merrill B., 931 W. Main St., El Cajon, a boon a fe iets 
a . 


4 UNIVERSITY OF NEBRASKA, College of Agricul 

WOLF, Samuel, 3628 Whitehaven Parkway, N. W.., ture, Lincoln 1, Nebr. 

Washington 7, D. C.—Consulting Engineer UNIVERSITY OF WASHINGTON, Library, Seattle 
WOOD, Frank R., 10221 Parr Ave., Sunland, Calif. 5, Wash. 
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(Continued from page 84 


engineers invented sounding machines and cur- geophysical thought. Louis Bauer and John 
rent meters, and undertook triangulation schemes Fleming established magnetic observatories and 
across thousands of miles of frontier territory. developed a program of investigation into the 


In this century, it has pioneered in the wire drag vagaries of magnetism. Rolin Harris developed 
which sweeps the sea for hidden rocks and_ the theory of the tides and constructed a tide 


shoals, m echo sounding, which has revolution- predicting machine which is still in use after 
ized hydrographic surveying, in radio acoustic 45 years. 

position-finding which permitted work in dark- In World War II, the Survey participated in 
ness and fog, and more lately in numerous de- countless ways and its officers distinguished 
vices for the position-control of hydrographic themselves by their many accomplishments. 
work by the use of radio signals. Today, once more devoting itself to peacetime 


Charles Schott, John Hayford, and William pursuits directed toward the economic welfare 
Bowie developed new methods and enunciated of the country, the Survey continues its efforts 


new principles of geodesy. They effected the to be of service to the nation, under the same 
permanent adjustment of all geodetic data for principles and standards given us by Hassler 
North America, and they established the prin- 150 years ago. 


ciple of isostasy, which has shaped subsequent 


Coast and Geodetic Survey Plans Field Day 


As a feature of its Sesquicentennial Celebra- all week. 
tion, the Coast and Geodetic Survey plans a The Washington headquarters of the Survey 
Field Day, Monday, May 20, 1957, on the will hold open house on May 20th. District 
Washington Monument grounds, in connection offices in thirteen cities will also hold open 
with the meeting of the Society of American house on staggered dates. Instruments used in 
Military Engineers. A Survey crew will erect the sailing ship days and delicate electronic ap- 
a 100-foot portable tower and show surveying paratus used today will be displayed. The 
techniques. The demonstration will continue public will be admitted to Survey ships in port. 
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E FILM 


The U. S. Government has pioneered in recent years in making 
multicolor maps by the revolutionary scribing process. For 
this greatly improved system K&E has developed STABILENE 
FILM, a product as superior for the purpose as is the new 
system itself. 

A film with extreme dimensional stability, STABILENE FILM 
offers these definite advantages: 

1. It has very high transparency. 

2. It is free from fibers. This gives it a smoother drawing 
surface. There can be no background of fiber pattern 
on reproductions made from the film. 

3. It is flexible and can be handled freely. 

4. It has high initial tear strength. 

5. It is economical in cost. 

Already, STABILENE FILM has found wide use in map making 
by private as well as public organizations. It is available with 
either a translucent surface for pencil and ink drawing, or with 
scribe coat for scribing, also sensitized for making reproduc- 
tions. Scribe coat permits scribing of fine, sharp, clean lines 
without chipping at intersections or edges. For further informa- 
tion about this great advance in map making, write Keuffel 
& Esser Co. 


KEUFFEL & ESSER CO. 
New York + Hoboken, N. J. 
Detroit * Chicago * St. Lovis * Dallas * San Francisco 
Los Angeles * Seattle * Montreal 
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APPLICATION FOR MEMBERSHIP 


I am interested in surveying and mapping and hereby apply for membership in 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and 
Possessions), $6.00 (Foreign) in payment of annual dues. 


Applicant’s Signature .........+-eseeeseeeeeeeeeeeees 


(Send to: Chairman, Membership Committee, P. O. Box 6244, Washington 15, D. C.) 


























Reprints of Articles 


Reprints in quantities of 50 or more may be obtained of any article appear- 
ing in this issue. Orders must be placed with the Editor-in-Chief, Howard S. 
Rappleye, 6712 4th St., N.W., Washington 12, D. C., not later than 3 weeks 
after publication. Authors, who wish reprints of their articles may so indicate 
when manuscripts are submitted. Approximate prices of reprints follow: 


Without Covers 


Number 4 pp. 8 pp. 12 pp. 16 pp. 20 pp. 24 pp. Covers* 
50 $13.25 $21.50 $32.00 $34.00 $44.50 $52.75 $10.50 

100 $13.75 $22.50 $33.50 $35.50 $46.50 $55.25 $12.50 
Add’! 100s $1.10 $190 $290 $290 $400 $490 $ 4.10 


* Heavy paper covers—over and above the cost of reprints without covers. 
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Maryland Section—A.S.C.E. 


On January 9, 1957, the Maryland Section 
of the American Society of Civil Engineers held 
its regular monthly meeting at the Engineers 
Club in Baltimore, Md. The meeting was in 
the form of a panel discussion of the subject of 
Photogrammetry and was arranged by the Sur- 
veying and Mapping Committee. 

The members and guests of the Section as- 
sembled at 6:00 p.m., for an informal get-to- 
gether and cocktail hour. At 7:00 p.m., 136 
members and guests sat down to an excellent 
dinner. After the dinner the meeting was called 
to order by C. L. Kroll, President, who read a 
number of communications and made several 
announcements. 

The meeting was then turned over to B. E. 
Beavin, Sr., B. E. Beavin Co., Baltimore, Md., 
Chairman of the Surveying and Mapping Com- 
mittee. 





After a few brief remarks, the meeting 
was turned over to Draper K. Sutcliffe, Partner, 
Sutcliffe & Ward, Belair and Baltimore, Md., 
Vice Chairman of the Committee, who acted 
as moderator for the panel discussion. 

The first speaker was Henry P. Eichert of the 
Jaltimore Office of the Coast and Geodetic Sur- 
vey, who spoke on “Photogrammetric Plotting 
Instruments.” In this talk a professional photo- 
grammetrist explained the various types of plot- 
ting instruments, their advantages and disad- 
vantages, in terms quite readily understood by 
practicing engineers and surveyors with little 
firsthand knowledge of photogrammetric work. 

The next speaker, Page F. Hopkins, Partner, 
Maddox & Hopkins, Silver Spring, Md., spoke 
on the experiences of an engineering and _ sur- 
veying firm which had been “converted” to the 
use of photogrammetric 
ment. 


methods and equip- 
In his talk he outlined briefly the ex- 
perience of his firm in making use of photo- 
grammetric processes for surveys of damsites, 


natural gas lines, highways, etc., and exhibited 


Air Force Units 


A United Press item in the Washington Post 
and Times Herald of December 22, 1956, an- 
nounces that outstanding unit awards have been 
made to the 1370th Photomapping Group and 
to the 1371st, 1372nd, and 1373rd Mapping and 
Charting Squadrons of the U. S. Air Force. 
These units, based at the Palm Beach Air Force 
Base, have been engaged, along with other mili- 
tary units and organizations of the Department 
of Defense, in recharting a large portion of the 
surface of the earth. 


samples of a combination plan and profile sheet 
with a mosaic of the corresponding terrain 
strung along the top of the sheet. These had 
proved to be particularly useful in connection 
with highway planning where it was necessary 
to make contacts with persons who were not 
too familiar with the usual plan and _ profile 
sheets. 

The third speaker was Norman M. Pritchett, 
Chief Engineer, Maryland State Roads Com- 
mission, who spoke on “Photogrammetry for 
This talk stressed the meth- 
ods and results of a pilot project by the Mary- 
land State Roads Commission in which photo- 


Highway Design.” 


grammetric methods were used to the greatest 
possible extent, wherein contract plans and doc- 
uments were prepared for advertising and with 
rather fine results. 

The last speaker, Thomas L. Collins, Presi- 
dent, Maps, Inc., spoke briefly on the methods 
and equipment necessary for making maps and 
mosaics on a production basis. He then showed 
a series of colored slides which served to give 
the audience a look behind the scenes at “Pho- 
togrammetric Engineers in Action.” 

President Kroll then again took charge of the 
meeting, mentioned briefly some experiences of 
the Baltimore and Ohio Railroad Co., with 
photogrammetric surveys, and then adjourned 
the formal meeting. This was followed by a 


social refreshments 


period with light being 
served. 

The writer came away with the feeling that 
he had attended an excellent and well-planned 
meeting. 

It is of interest to note that both the Chair- 
man and the Vice Chairman of the Committee 
as well as two of the four speakers, Hopkins 
and Pritchett, are members of ACSM. 


EpIroR 


Win Citations 


During the course of the work undertaken by 
the Air Force, a new location for Grand Bahama 
Island in the Caribbean has been made, which 
differs approximately eight miles from the pre- 
viously accepted location. The Army Map Serv- 
ice, which also has a part in this gigantic map- 
ping program, has arrived at new locations for 
several mountains in the Andes, which differ 
from the previously accepted positions by as 
much as two or three miles. 
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Engineering Center to Stay in New York 


Following a decision by the governing boards 
of the founder societies, that the combined head- 
quarters should remain in New York City, a 
contract has been signed by United Engineering 
Trustees, Inc., for the preparation of preliminary 
architectural studies and plans for a new Engi- 
neering Center. This is to replace the out- 
grown Engineering Societies Building at 33 West 


39th Street, now housing the Engineers Joint 
Council and the four founder societies, the 
American Society of Civil Engineers, the Amer- 
ican Society of Mechanical Engineers, the Amer- 
ican Institute of Electrical Engineers, and the 
American Institute of Mining, Metallurgical, 
and Petroleum Engineers. 


New Book of Trig Tables 


From the December 1956 issue of Field Notes, 
official publication of the Georgia Association 
of Registered Land Surveyors, we learn that a 
new book of tables of natural trigonometric func- 
tions is available. It contains tables of natural 
sines, cosines, tangents, cotangents, secants, and 
cosecants, carried out to eight decimal places. 


The second differences to ten decimal places are 
printed to the minute values and are read di- 
rectly without interpolating or using propor- 
tional parts. 

The book, which is priced at $6.00, may be 
obtained from the Monroe Calculating Machine 
Co., Inc., Orange, N. J. 


Surveying and Mapping Conference 


Under the sponsorship of the Utah Chapter 
of the American Public Works Association, the 
first of what we hope will be a series of Survey- 
ing and Mapping Conferences was held on the 
University of Utah campus, January 24-25, 
1957. The theme of the conference was “Im- 


proved Equipment and Techniques in Surveying 
and Mapping and their Contribution to the Con- 
servation of Technical Manpower.” The pro- 
gram was designed to appeal to the engineering- 
department representatives of the State, and the 
counties and cities of Utah. 


Robertson Awarded the Legion of Merit 


Colonel Robert R. Robinson, formerly Direc- 
tor of the Inter-American Geodetic Survey and 
now assigned to the Office of the Chief of En- 
gineers, Washington, D. C., has been awarded 
the Legion of Merit for his outstanding services 


with the United States Army in the Caribbean 
area. As Director, Inter-American Geodetic 
Survey, Colonel Robertson supervised a map- 
making program covering most of the Latin 
American Countries. 


The Surveyors’ Lament 


WHY IS IT THAT INVARIABLY: 


the rear lot stake falls in the center of a thorn 
bush; 

the fat lady walks on your transit line for blocks 
(and it seems like hours) ; 

the excavator piles earth 20 feet high on the 
street line; 

the client’s neighbor always burns his leaves 
when you are waiting to measure the angle; 

the only tree in sight happens to be in the way; 

the rains come just when you reach the job; 


the rains stop just when you get back to the 
office; 

the most important stake on the whole survey 
strikes a stone and goes crooked; 

children and dogs always play “ring-around-the- 
transit”; 

the hill is much steeper going up than it is com- 
ing down; 

with a dozen spaces available, a car is suddenly 
parked right on line; and the job is much 
more difficult than it seemed on paper? 

—Newsletter, Wisconsin 
Society of Land Surveyors, No. 26 
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GUARANTEED e@ RELIABLE 
NEW TYPE OF SERVICE 
FOR SURVEYORS 
Specializing in computations 
for Subdivision Developments 
147-15 69 Rd. 


Flushing 67, N. Y. 
Phone: BO 8-0728 


Maurice Goul 


WILL SERVICE ANY SECTION OF U.S.A. 


PARK AERIAL SURVEYS, INC. 


Est. 1920 


AERIAL PHOTOGRAPHIC G&G TOPOGRAPHIC 


SURVEYS 


STANDIFORD FIELD LOUISVILLE, KY. 











Haste Made Waste 


ACSM member Horace L. McSwain, Macon, 
Ga., sends us the following, copied from the 
Georgia Statesman, published at Milledgeville, 
Ga., Tuesday, October 3, 1825—page 159. Epiror 


“THE SURVEYORS SENT HOME” 


“The surveyors sent out by Governor Troup to 
survey the recently acquired territory under the 
auspices of the old treaty, have been sent back 
home by the Indians. 

‘We yesterday conversed with Colonel Hol- 
liday, the assistant of one of the surveyors, who 
observed that when they remonstrated with the 
Indians against their prohibition of the con- 
tinuance of the survey, and stated to them that 
Gov. Troup would send an armed Force against 


them, the Chief speaker replied with much 
energy: “Do you think we are children that we 
should be frightened with his threats?’ 


“We stop the press to inform our readers that 
Gov. Troup has ordered the surveyors to remain 
in Milledgeville three days, during which time 
he has promised to procure a military Force to 
guard and defend them in their surveys. Thus 
the state, admitting no blood will be shed, will 
be put to an enormous expense, and for what? 
Simply because Gov. Troup chooses to survey 
the land three months before Georgia can legally 
take possession on it.” 


Taller—But Not That Much 


Apparently the Editor of SurvEYING AND 
MappinG needs to have his spectacles changed. 
In the October-December 1956 issue (page 527 
under the heading “Mount McKinley Taller” 
all of the elevations given for Mount McKinley 


are an even 3,000 feet too great. To correct: 


for 23,320, read 20,320: for 23.300, read 20,300; 
and for 23,000, read 20,000. Sorry this hap- 
pened, but when you are working alone and 
against a deadline things like that sometimes 
happen. 


Eprror 


Summer Course in Photogrammetric Engineering 


The Massachusetts Institute of Technology 
will present a special summer course in photo- 
grammetric engineering during the two-week 
period July 15 to 26, 1957. The course is de- 
signed for practicing professional engineers and 
surveyors interested in reviewing the underlying 
principles and basic theory of photogrammetry 
and the modern developments in applied photo- 
grammetry. Emphasis will be placed on pho- 
togrammetric theory and practice as related to 
the planning, location, and design of civil and 
highway engineering projects. 

The program will include approximately sixty 


hours of lectures supplemented by laboratory 
demonstrations and group discussions. The 
course will be directed by C. L. Miller, Assist- 
ant Professor of Surveying and Director of the 
M. I. T. Photogrammetry Laboratory. The 
teaching staff will include a number of promi- 
nent photogrammetric engineers who will serve 
as guest lecturers. 

A brochure giving complete information on 
the course may be obtained from the Office of 
Summer Session, Room 7-103, Massachusetts 
Institute of Technology, Cambridge 39, Mass. 





104 SURVEYING AND MAPPING 






a 


— SAVE: TIME 
REN-KNIGHT 


Ownership of a Warren- Knight surveying in- 

strument is a prized possession to the highly 
skilled engineer. These superb instruments are 
held in special esteem because of their precise 
accuracy and rugged durability. 


















Extra fine coated lenses—flat—brilliant—give 
clear observation, and disappearing stadia elimi- 
nates error. 







Most authorities agree that the new Warren- 
Knight 7cF (with 29 additional advantages) is 
the ultimate in precision workmanship. 


If you don’t have the latest information about 
Warren-Knight instruments, ask for Free Infor- 
mation SM-7. 





Send for free Information SM-7 4 
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A Bit of Canadian Surveying History 
The following, appended to a list of past presi- vey association began to re-assert itself. Accord- 


dents of the Canadian Institute of Surveying and 
Photogrammetry, is quoted from the Canadian 
Surveyor, Vol. XIII, No. 4, page 193.—Eprror 

“The Institute was organized on April 24, 
1882, at Winnipeg, as the Association of Domin- 
ion Land Surveyors, held its first meeting in 
Ottawa in 1884, and continued to hold annual 
meetings at Ottawa until 1894, when, due to the 
dwindling of surveyor work in the Canadian 
Northwest and consequent loss of members, a 
Early in the 
survey activities of 


temporary eclipse was suffered. 
present century, however, 


several kinds increased and the need for a sur- 


Surveying 


rhe following pamphlets, published in recent 
years by the Maryland Bureau of Control Sur- 
veys and Maps, contain information of interest 
and possibly of value to all surveyors: 

A New Solution to the Three Point Problem, 
Publication No. 1, 2nd reprint, June 1954. 

Development of Conversion Formulas for Di- 
rect Transfer from One Rectangular Grid to 


ingly, the old organization was re-constituted, 
under the same name, in 1907. Annual meetings 
at Ottawa were resumed in 1910, with published 
reports dating from 1907, and have continued 
every year since then with the exception of 1916. 
The name of the association has been changed 
twice, as indicated by the asterisks.””? 


! The asterisks referred to are in the list of 
past presidents and show that the name was 
changed to “Canadian Institute of Surveying” in 
1934 and to “Canadian Institute of Surveying and 
Photogrammetry” in 1950. EpiTor 





Pamphlets 


Another, Publication No. 2, January 1954. 
Analytics as a Substitute for Triangulation, 
Publication No. 3, June 1954. 
These publications may be obtained without 
cost from the Maryland Bureau of Control Sur- 
veys and Maps, ) 


Tower Building, Baltimore 2, 
Md. 
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® No need to turn telescope dur- 
ing leveling 
® American type—erecting eye- 
piece, 4 leveling screws 
t @ Unbelievably fast and accurate, 
yet simple-to-use. Economical! 
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INSTRUMENT CORP. OF AMERICA 
45-22 PEARSON ST., LONG ISLAND CITY, N. Y 
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THE TEN-TREES PROBLEM 
The problem of planting 10 trees in five 
straight rows of four trees each, which was pub- 
lished in SuRVEYING AND Mappinc, July—-Sep- 
tember 1956, Vol. XVI, No. 3, page 405, has 
been solved. ACSM member Walter Golz. En- 
derlin, N. Dak., was the first one to send in the 


correct solution. The arrangement is shown in 


the illustration given below. Epiror 
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UNDERWATER 
SURVEYS 


MADE EASIER 


WITH THE NEW MODEL ES 130 


SURVEY DEPTHOMETER 


Bludworth Marine’s 
Supersonic Survey 
Recorders make 
underwater surveys 





ae 
\ 
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RADIO TELEPHONES 


° $ 
praection FINDER 


RADAR faster with excep- 
° . tional accuracy. A 
UNDERW AT ORS must for channel 
METAL “ dredging, salvage o1 
ATER coastal construction 
YNDERW ast § . 

RAS 

Tv CAME 


Reveals character 
of bottom material 
while recording 
depth. 


BLUDWORTH MARINE 


Division of KEARFOTT COMPANY, Ine. 


power DIVER’ 


1500 Main Ave., Clifton, N. J. 





Precision built electronic equipment since 1926 
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Ayko) COORDINATOGRAPHS 


Easy mapping by use of suit- 
able instruments. The ARISTO 
Coordinatographs for rectangu- 
lar plotting are available in 
sizes from 4 x 4 in. up to 60 x 
80 in. Accuracy + .001 in. 


Please Write For Full Details 
Manufacturer DENNERT & PAPE @ HAMBURG e GERMANY 


U.S.A. Distributor 
UNITECH CORPORATION, 50 Colfax Ave., Clifton, N. J. 











Dedicated to the needs of the . 
the most experienced 


Surveyor and Field Engineer 


_ and largest 
“\” DSS ORYCO AND 


Peeee SERVICE CONFIDENCE 
( ‘ staff in the west GO TOGETHER 


Surveyors Service is the West’s largest sales and repair service for 
transits, optical-reading theodolites, levels, alidades and similar equip- 
ment. Examination and condition report of your most delicate instru- 
ments made by skilled technicians without service charge. We invite you 
to bring your instruments to us. 








SURVEYORS SERVICE CO. 


George A. Greenewald 









Exclusive Distributors 
Seiler Instrument Company 


bs A Lo CALIFORNIA ARIZONA NEVADA 


Agents for 
C. L. Berger & Sons, Inc. 


2021 South Grand Avenue 
Los Angeles 7, California 
Richmond 7-0606 


All Kinds of 
Field Equipment 
and SUPPLIES 
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THE BRUNTON 
POCKET TRANSIT 


IT’S HANDY... 
weighs only 9 oz.; 2% x 3x 1%"; 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 
ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 


IT’S MADE TO LAST A LIFETIME 
Shows direction to 1°; level, slope or 
grade within 1°. 

“Over 60,000 Brunton Transits since 1896" 


See your local engineering supply house 
or WRITE FOR CATALOG 


*Brunton is a registered trademark of 


Won. AINSWORTH & SONS, Inc. 


2151) LAWRENCE ST. + DENVER 2, COLORADO 
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tH#E KERN DKM I tneovoure ction 


mark, 
don’t | 


Provides easy and accurate reading of both sides of both horizontal “eh 


& vertical circles to 10 seconds (estimation to 1 second) . . . ata ar 
Sectior 


price you would expect to pay for a less modern | minute instrument 
. . . 176.00 complete The 


Only the latest designs of Dr. h. c. Heinrich Wild make possible —s 


such accuracy, convenience of design, speed of operation and reli- 
ability — and only KERN offers the LATEST designs of DR. WILD deve 


complete catalog on request the ad 
Lakes 


listed « 


R. L. SARGENT CO. bm 
Southwestern KERN DISTRIBUTORS he 
M&M BLDG. HOUSTON, TEXAS 
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CUBAN MAPPING PROJECT 

The Cuban government has awarded a con- 
tract to the Aero Service Corporation for map- 
ping the entire island of Cuba. The work will 
require two years to complete and will result 
in a series of 324 sheets at a scale of 1:50,000 
and with a 10-meter contour interval. Control 
has already been established by the Inter Amer- 
ican Geodetic Survey and the Instituto Cubano 
de Cartografia e Cadastro. Supplementary con- 
trol will be added as needed by Aero Service 


crews. 


HE TOPPED IT! 

See SuRVEYING AND Mappinc, April—June 
1956, page 243, “Can You Top This?” 

The answer is, Yes! 

While cross-sectioning a park in St. Paul, a 
station came on the top of a large picnic table. 
The know-it-all rodman came to this station, 
stepped up on the table, and held the rod on the 
table top. 


WE CAN’T ALL KNOW EVERYTHING 

Did you hear about the chief of party who 
went into the railroad station to ask about the lo- 
cation of a local bench mark? When he asked 
the station agent where he might find the bench 
mark, the reply he received was, “Gee, mister, I 
don’t know. The last surveyor that was here 
brought his own equipment with him.”—Re- 
printed from the SCS-ACSM Bulletin, the 
monthly publication of the Southern California 
Section, October 1956. 


ERRATA 

The following errors in SURVEYING AND Map- 
pinG, Vol. XVI, No. 3, July-September 1956, 
have been called to our attention: 

Page 312.—Second line under “Topographi« 
Maps,” change “1946” to “1956.” 

Page 318—Third line of item “Conference of 
the British . . .” should read “New Zealand, in 
November 1950, .. .” 

Page 347—entry “KNOX . should be 
moved up to follow entry “KNIPPEL. . .” 

Page 387—Under “Local Section Officers” 
the address of W. B. Williams, Chairman, Great 
Lakes Division, does not agree with the address 
listed on page 365. 

Page 406—Line 6 of the first paragraph should 
be moved down to the position of next to the last 
line in the paragraph. 


GURLEY EPHEMERIS FOR 1957 
The 1957 edition of the Gurley ephemeris and 


the chart for the graphic computation of the 
azimuth of Polaris to the nearest minute of ar 
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are now available for distribution. The ephem- 
eris and chart will be sent free, upon request, to 
practicing surveyors, engineers, and instructors 
and students of surveying. 


NEW CIVIL ENGINEERING BUILDING 
FOR CORNELL 

According to an announcement in the Cornell 
Alumni News, November 1, 1956, Cornell Uni- 
versity is to have a new Civil Engineering build- 
ing. The new building, to be started in the 
spring of 1957, is the gift of Spencer T. Olin 
°21 in memory of his father Franklin W. Olin 
*85. This will be the eighth one of a nine-build- 
ing group for the College of Engineering at 
Cornell. 


OLD CANNON FOUND 
A cannon lying under five feet of mud off 
Port Royal, B.W.I., where it sank in 1692, was 
recently located by means of Bludworth Marine’s 
Underwater Metal Locator. 


ADDRESS CHANGES 


If your mailing address is changed, please 
send notification promptly to: 
Captain Frank S. Borden 
P.O. Box 6244 
Washington 15, D.C. 











We have openings for one or two 
surveying engineers with several 
years of successful practice. 
Good knowledge of German, 
French and English is required. 
We offer interesting work in re- 
search and development in the 
field of surveying instruments 
with eventual traveling abroad. 
Please apply forwarding com- 
plete resume with testimonials 
and photograph, to Manage- 
ment, Wild Heerbrugg Limited, 


Heerbrugg, Switzerland. 
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The New RYKER Model M-12 STEREOSCOPE 


Legs or Bracket Mount, 


3X or 4X Magnification 


Circular on Request 


HARRISON C. RYKER, INC. 


1209 - 8th AVENUE 


OAKLAND 6, CALIF., U.S.A. 











UNI-GRAVER 





SCRIBING INSTRUMENT 
for paint-coated 


plates 


The UNI-GRAVER employs either needles or 
flat blades in an interchangeable adapter 
(Pat. No. 2,735,177, 2,735,178). Con- 
structed of nickel-plated brass with wrinkled 
finish, it is fitted with a Bausch & Lomb 2” 
focal length optic, adjustable at any position. 


UNI-DOTTER 
> 





FOR MAPS ENGRAVED 
ON COATED PLASTIC 
SHEETS 


The manually-operated UNI-DOTTER is de- 
signed to mechanically engrave dot symbols, 
both uniform and clear, for maps engraved on 
coated plastic sheets. It is manufactured of 
nickel-plated brass with wrinkled finish and 
mounted on a plastic base. (pat. pending). 


All Instruments Guaranteed Unconditionally For Workmanship And Materials 


See our Catalog for details on the various adaptations of the UNI-GRAVER, the UNI-DOTTER 


and the fine-line UNI-PENS. 


| UNIVERSAL INSTRUMENT CO. - 3807-11 Bunker Hill Road, Brentwood, Md. * WA 7-8957 
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Coast and Geodetic Survey Commemorative Stamp 


A 3-cent commemorative stamp, marking the 
150th Anniversary of the Coast and Geodetic 
Survey, went on sale at Seattle, Wash., on Feb- 
ruary 11, 1957, and at other post offices on the 
next day. 

The Coast and Geodetic Survey flag occu- 
pies the central position on the stamp. The 
words “COAST AND GEODETIC SURVEY” 
appear at the top of the stamp, and the dates 
“1807” and “1957” flank the left and right 
upper corners of the flag. Three Survey ships 


are shown below the 
“U.S. POSTAGE 
of the stamp. 


flag, and the lettering 
3 CENTS” is at the bottom 


This stamp, of the usual size for commemora- 
tive stamps and with its long dimension hori- 
zontal, is printed in blue. Each sheet contains 
fifty stamps. 

The design of the new stamp is based on the 
Harold E. 


winning drawing 


MacEwen. 


submitted by 


Is That Rod Plumb? 


I once had some difficulty with an emergency 
substitute rodman, in getting him to hold the 
rod vertically. I finally hit upon the idea of 
having him hold a plumb line beside the rod 
for comparison. Evidently even this did not 
register on his consciousness. A sight through 
the instrument showed the rod to be far from 
plumb. The following dialogue ensued. 

“Hey, boy, is that rod supposed to be plumb 
now?” 

“Yassuh, it sure is.” 

“Are your sure it's plumb?” 


QUALITY PRODUCTS 
FOR ARTISTS, DRAFTSMEN 


for accurate, uniform blueprint repros. Surface printed patterns, symbols 


“Yassuh, she’s plumb all right. In fact she’s 
a little paast plumb.” 

It has been several years since this momen- 
tous exchange took place, and I will never be 
When 


I get a little too enthusiastic about something 


the same. However, it still has its uses. 
or find myself trying too hard, I say to myself. 
“Watch it boy, you're getting a little paast 
plumb.” 

Rusu W. Boyer 
Midland, Va. 
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easily removed where desired, plus a special heat resistant non slip ad- 
hesive; no wax or rubber. 80c per sheet 70c each twelve or more. Ask your 
art-drafting supply dealer or blueprinter, or write for free pattern chart. 


TRANSOGRAPH COMPANY 30 West 15th St., New York 11, N.Y. 














ANNOUNCING...A MAJOR 
NEW GEOPHYSICAL ADVANCE 





































THE 
SONOPROBE: 


Developed by Magnolia Petroleum Company 


...to see beneath 
the bottom! 








*Trademark 


Geophysicists and foundation engineers work- 
ing in offshore waters now have another tech- 
nique at their disposal. Physicists at Magnolia’s 


ee. Field Research Laboratories have used the prin- 
wauiad oe ciples of underwater acoustics to develop the 
SHELLS Marine Sonoprobe, a device which can map 


shallow sedimentary formations with remarkable 
accuracy. Costing a fraction of waterborne seis- 
mie work, a Marine Sonoprobe survey can pen- 
etrate as much as 100 to 200 feet beneath the 
sea bottom. 

















USE OF THE INSTRUMENT IS RECOMMENDED: 





e For reconnaissance mapping before seismic 
work is begun. 


¢ To complement the seismic work. 
e For running profiles between core holes. 


e To reveal tight folding conditions unsuspected 
by the seismograph. 


¢ To reveal rock outcrops where coring can 
r be done. 


e As a primary tool for detailed mapping of 
sub-bottom sediments. 


e Wherever accurate depth work is needed. 





Exploration and marine construction men can 
thus obtain valuable structural information with 
a precision equalled or exceeded only by the 
core drill itself. 





Now available to the oil 
and construction industries through 








LOS ANGELES 15: 224 East Eleventh Street 


NEW YORK 20: 30 Rockefeller Plaza 
IRGHILD CHICAGO + ATLANTA + LONG ISLAND CITY + TALLAHASSEE « Bf 
SHELTON, WASHINGTON + GENEVA * BRUSSELS * ANKARA « VANCi 


TORONTO + HAVANA + GUATEMALACITY * BOGOTA + CARACAS*! 


AERIAL SURVEYS, INC. rio ve Janeiro - BUENOS AIRES + SANTIAGO 
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kable N-IIl PRECISION LEVEL 

seis- Speed and ease of set-up and operation, yes! And with no com- 
per- promise in absolute accuracy, versatility and dependability un- 
h the der all conditions. Here, literally, is the standard of the world 


in precision levels. 


ye THREE MODELS FOR EVERY REQUIREMENT 
7 STANDARD METRIC AT $560. Reading direct to .1 mm, estimation 
to .01 mm. Use with Wild precision Invar Rods. 


SPECIAL INDUSTRIAL AT $667. Reading direct to .001 inch. Use with 
Wild Stainless Steel Rods 3’ and 6’ long. 

ted SPECIAL ENGINEER AT $595. Reading direct to .0005 ft., estimation 
to .0001. Use with standard leveling rods. 


All models have tilting screw, coincidence level and built-in optical 
micrometer. 


WRITE FOR DETAILED INFORMATION, AND USE THE WILD 
HEERBRUGG ADVISORY SERVICES WITHOUT OBLIGATION. 


sn can 





ay WILD HEERBRUGG 
INSTRUMENTS, inc. 
Main at Covert Streets + Port Washington, N. Y. POrt Washington 7-4843 
mee i SALES * FULL FACTORY SERVICES 
SEE * Be 


A > VANCE 
ARACAS ** 





MODER 


ALTIMET 
SURVE 


AMERICAN PAULIN SYST 


MICRO 
SURVEYING ALTIME 
Intervals as close as ONE 

Models available in all 

ENGLISH or 


Designed for 


stm, «BETTER ALTIMETER 
SURVEYS AT 


LOWER COST 


MICRO 
SURVEYING \ 


BA ee 
veingees cas” NG STROMENT 


AVAILABLE # RECORDER 
kN 


e ACCURATE, SENSITIVE, (Same as our 
Micro Altimeter) ‘ MODEL SMB-5 


e EASILY READ 
e DEPENDABLE 
¢ LIGHT WEIGHT — EASILY PORTABLE 


PRICE IN U.S.A.: $790 complete 
READY FOR USE 


PRECISION RECORDER 
REPLACES BASE OPERATOR 


AMERICAN 
PAULIN SYSTEM 


1524 SOUTH FLOWER STREET e LOS ANGELES 15, CALIFORNIA, U.S.A. 
THE WORLD'S LEADING MANUFACTURER OF SURVEYING ALTIMETERS 


‘¢* 
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